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Introduction

1. UvoD

Systém monitorovani zdravotniho stavu obyvatel-
stva Ceské republiky ve vztahu k Zivotnimu
prostiedi (ddle Systém monitorovani) je koordi-
novanym systémem sbéru udaji o kvalité slo-
Zek zivotniho prostfedi, které predstavuji pfimé
cesty expozice Clovéka zdravi skodlivym fakto-
rim, a hodnoceni jejich vlivu na zdravotni stav
ceské populace. Cilem je vytvofit validni infor-
mace pro rozhodovani statni spravy a samospravy
v oblasti politiky vefejného zdravi, a v rimci fizeni
a kontroly zdravotnich rizik. Systém monitoro-
vani je realizovan od roku 1994, rok 2014 tedy
predstavuje dvacaty prvni rok pravidelnych aktivit.
Takova Casova fada umoziuje hodnoceni trendi
ve vyvoji nékterych dlouhodobé sledovanych uka-
zatelti kvality Zivotniho prostfedi i zdravotniho
stavu obyvatel.

Systém monitorovani byl v roce 2014 realizovan
v sedmi subsystémech:

 zdravotni dasledky a rizika znecis$téni ovzdusi
(subsystém I),

e zdravotni dasledky a rizika zneciSténi pitné
a rekreacni vody (subsystém II),

* zdravotni dusledky a ruSivé ucinky hluku (sub-
systém I1I),

 zdravotni disledky zatéZe lidského organismu
cizorodymi latkami z potravinovych fetézci,
dietarni expozice (subsystém IV),

e zdravotni dusledky expozice lidského orga-
nismu toxickym latkdm ze zevniho prostiedi,
biologicky monitoring (subsystém V),

e zdravotni stav obyvatel a vybrané ukazatele
zdravotni statistiky (subsystém VI),

* zdravotni rizika pracovnich podminek a jejich
dasledky (subsystém VII).

Systém monitorovani probihal v pfedchozich letech
v souboru vybranych sidlech, kterymi byla kraj-
ska a byvalad okresni mésta. V poslednich letech
jsou aktivity v nékterych subsystémech rozsiro-
vany na dalsi sidla. V ptipadé subsystému I byly
do zpracovani dat o kvalité¢ venkovniho ovzdusi
zahrnuty ddaje z fady dalSich méstskych stanic
a nékolika venkovskych pozadovych stanic provo-
zovanych Ceskym hydrometeorologickym usta-
vem. V subsystému IV jsou mista odbéri vzork
potravin z trzni sit¢ obméfovana tak, aby byla

1. INTRODUCTION

The Environmental Health Monitoring System
(Monitoring System) is a comprehensive system of
data collection on the quality of environmental
components that constitute a direct route of human
exposure to contaminants, and the assessment of
effects on population health in the Czech Republic.
The aim of the Monitoring System is to provide
high quality background data for decision making
in the fields of public health protection, health risk
management and control. The system has been
run routinely since 1994, so the year 2014 was
the twenty-first year of the monitoring activities
allowing evaluation of the environmental and
health indicators development.

In 2014, the Monitoring System involved seven
subsystems as follows:

e Airborne pollution and associated health risks
(Subsystem I);

* Health consequences and risks from drinking
and bathing water pollution (Subsystem II);

o Community noise and health (Subsystem II1);

* Health effects and risks of human dietary
exposure to contaminants from food chains
(Subsystem IV);

e Human biomonitoring (Subsystem V);

e Health status and health statistics (Subsystem VI);

* Occupational hazards and their consequences
(Subsystem VII).

In the previous years the Monitoring System
was conducted in the core set of the municipali-
ties among which were regional and former
district towns. Recently, the activities in several
subsystems have been enlarged. In subsystem I
the data from a number of additional urban as
well as some rural background measuring sta-
tions were involved which are supervised by the
Czech Hydrometeorological Institute. In case of
subsystem IV the food sampling is made so that
permuting municipalities are proportionally re-
presented by the population number. In two
subsystems (Il and VII) monitoring continued
nationwide. Other subsystems were realized in
the same localities as yet; these are named in the
relevant chapters.

SZU Praha, Ustiedi Systému monitorovani
NIPH Prague, Headquarters of the Monitoring System
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proporcionalné zastoupena riizné sidla podle poctu
obyvatel. Ve dvou subsystémech (I a VII) pokra-
¢ovalo monitorovéani na celostatni drovni. Ostatni
subsystémy probihaly ve stejnych oblastech jako
dosud; ty jsou uvedeny v ptisluSnych kapitolach.

Systém monitorovani je realizovan na zakladé
Usneseni vlady Ceské republiky ¢. 369/1991 Sb.,
je obsazen v zdkoné o ochrané vetfejného zdravi
¢. 258/2000 Sb. v platném znéni, a je jednou
z priorit Akéniho planu zdravi a Zivotniho pro-
stiedi Ceské republiky, ktery byl schvilen Usne-
senim vlady ¢. 810/1998 Sb. Vysledky slouZi
jako srovnévaci udaje o trovni znecisténi ,,béz-
ného pozadi, primérného ptfivodu kontaminantt
z ovzdusi, pitné vody ¢i potravin, pti feSeni lokal-
nich problémtl, pii posuzovéni zdravotnich dopada
planovanych aktivit nebo pfi vytvafeni zdravot-
nich plant mést. K tomu mohou pfispét také re-
feren¢ni hodnoty obsahu chemickych latek v bio-
logickém materidlu Ceské populace anebo tdaje
o prevalenci ¢i incidenci s prostfedim souviseji-
cich onemocnéni, jako jsou alergie nebo onemoc-
néni dychacich cest. Ukolem systému monitoro-
vani je téZ vytvaret Casové fady indikatord, které
dokumentuji tspéSnost ¢i nedostatky v plnéni
programi ochrany vefejného zdravi a Zivotniho
prostiedi. Poskytuje rovnéZz informace o napliio-
vani Strategického ramce udrzitelného rozvoje
Ceské republiky, pfijatého vladnim usnesenim
v roce 2010, jehoZ jednim z cild je snizovat zdra-
votni rizika souvisejici s negativnimi faktory Zivot-
niho prostiedi a s bezpecnosti potravin.

Systém monitorovani je zapojen do celoevrop-
skych informacnich siti a databazi, a jeho Cinnosti
se staly soucasti plnéni mezinarodnich mluv nebo
pozadavkl Evropské komise. Projekty monito-
ringu se aktivné zapojuji do snah o ucelnou har-
monizaci monitorovacich ¢innosti v Evropé, jakoz
i do dalSich mezindrodnich projekti.

Zabezpeceni a fizeni jakosti (QA/QC) prace analy-
tickych laboratofi, které analyzuji vzorky sbirané
v rdmci Systému monitorovani, je soucasti pro-
grami prace samotnych laboratofi za podpory
organizaci, kterym pfislusi. Jedna se o laboratote
zdravotnich ustavd, jinych instituci ¢i laboratofe
soukromé. Hlavnimi ¢astmi systému zabezpeceni
jakosti analyz u laboratofi v Systému monitorovani
zUstavaji prvky procesu akreditace Ci autorizace.

The Monitoring System was set out by the Govern-
ment Resolution from 1991; it is incorporated in
the Act on public health protection. The System
represents one of the priorities of the National
Environmental Health Action Plan in the Czech
Republic approved in the Government Resolu-
tion from 1998. The results have also been
used as comparative data on ‘“common back-
ground environment” pollutant levels as well as
average contaminant intakes from air, drinking
water or foods in solving local problems, in
health impact assessment or municipality health
plans development. The reference levels of che-
micals from human biomonitoring or preva-
lence/incidence data on environmental health
related diseases (e.g. allergies, respiratory di-
seases) can also contribute. Further task of the
Monitoring System is development of indicator
time series documenting progress of public
health programs. It will also provide informa-
tion on performing the Strategic Framework for
Sustainable Development which was adopted
by the Government Resolution in 2010; one of
its objectives is reducing the health risks asso-
ciated with negative environmental factors and

food safety.

Monitoring System joined the European infor-
mation networks and databases, and its activities
have become a part of international conventions
implementation or fulfilling the EC requirements.
Monitoring projects have been actively involved
in efforts for effective harmonization of the moni-
toring activities in Europe as well as in other
international projects.

Quality assurance and control (QA/QC) in the
analytical laboratories participating in the Moni-
toring System have been included in the activi-
ties of the laboratories under assistance of the
relevant institutions — the regional public health
institutes, other organizations and private labs.
The QA system for analyses in the Monitoring
System laboratories is based on the accredita-
tion procedure steps. Most collaborating Public
Health Service laboratories use accredited methods
according to CSN EN ISO/ICE 17025.

6
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Vétsina spolupracujicich laboratofi ma akredito-
vané metody podle CSN EN ISO/ICE 17025.

Podrobné vysledky monitorovani z jednotlivych
subsystémd jsou uvedeny v odbornych zpraviach,
které jsou spolu se Souhrnnou zpravou a dalSimi
informacemi o Systému monitorovani uvedeny
na internetové adrese Statniho zdravotniho ustavu
www.szu.cz/publikace/monitoring-zdravi-a-
zivotniho-prostredi.

The results have been presented in more detail in
the subsystem’s Technical Reports (in Czech) that
are available at the websites of the National
Institute of Public Health www.szu.cz/publikace/
monitoring-zdravi-a-zivotniho-prostredi, and this
Summary Report www.szu.cz/topics/environmental-
health/environmental-health-monitoring.

SZU Praha, Ustiedi Systému monitorovani
NIPH Prague, Headquarters of the Monitoring System
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2. ZDRAVOTNI DUSLEDKY
A RIZIKA ZNECISTENI OVZDUSI

Subsystém I zahrnuje sledovani vybranych uka-
zatelli kvality venkovniho a vnitiniho ovzdusi.
Vysledky méteni koncentraci znecistujicich latek
ve venkovnim ovzdu$i jsou ziskdvéany ze sité
25 méficich stanic, které provozuji zdravotni tstavy
(CSMON) v monitorovanych méstech a z méticich
stanic spravovanych Ceskym hydrometeorologic-
kym udstavem (CHMU), jejichZ umisténi a rozsah
méfenych latek vyhovuje poZzadavkim Systému
monitorovani. Ze sit¢ AIM provozované CHMU
byla v roce 2014 do zpracovani zahrnuta data
o zdkladnich Skodlivinich, téZkych kovech, poly-
cyklickych aromatickych uhlovodicich a téka-
vych organickych latkach ze 74 méstskych stanic;
celkem systém pokryva 53 sidel a 8 prazskych
¢asti. Pro srovnani jsou do vyhodnoceni zahrnuty
iudaje o trovni venkovského pozadi ziskané v ramci
prislusnych méficich programil na dvou stanicich
EMEP provozovanych CHMU (Co-operative pro-
gramme for the monitoring and evaluation of the
long range transmission of air pollutants in Europe)
v Koseticich a na Bilém KfiZi, déle ze tfech po-
zadovych stanic regiondlniho vyznamu (Jesenik,
Svratouch a Rudolice v Horach) a z dopravné
extrémné zatizenych stanic (,traffic hot spot®)
v Praze, Brné&, Usti nad Labem a v Ostravé.

2.1 Znecisténi ovzdusi meést

V méstech a v méstskych aglomeracich jsou
dlouhodobé hlavnimi zdroji znecisténi ovzdusi do-
prava a procesy s ni spojené (primérni spalovaci a
nespalovaci emise — resuspenze, otéry, koroze atd.)
a emise z malych zdroji. Doprava je majoritnim
zdrojem oxidd dusiku, hrubych aerosolovych ¢astic
frakci PM ;o a PM 5, jemnych Castic (PM o a dal-
Sich frakci ultra-jemnych ¢astic), chrému a niklu,
olova (resuspenze), t€kavych organickych latek —
VOC (zaZehové motory), polycyklickych aroma-
tickych uhlovodikii — PAU (vznétové motory) a
ve svém souctu velmi vyznamné emise skleniko-
vych plynii oxidu uhelnatého a oxidu uhlicitého
(cca 10% az 10° g COy/1 km/vozidlo). Malé/lokaln&
vyznamné zdroje spalovani plynnych a pevnych
fosilnich paliv pak jsou/mohou byt nezanedba-
telnym zdrojem oxidd dusiku, oxidu uhelnatého,
PAU a samoziejmé aerosolovych castic. Samo-

2. HEALTH RISKS OF AIR
POLLUTION

Subsystem I includes the monitoring of selected
quality indicators of outdoor and indoor air quality.
Concentrations of airborne pollutants have been
obtained from a network of 25 measuring stations
operated by health institutes (CSMON) in the
monitored cities, and from measuring stations
supervised by the Czech Hydrometeorological
Institute (CHMI). The sites of these stations and
the spectrum of measured substances fulfil the
requirements of the monitoring system. In 2014,
data on basic pollutants, heavy metals, PAHs, and
VOCs from 74 urban measuring stations from the
Automated Immission Monitoring (AIM) network
operated by CHMI; a total of 53 municipalities
and 8 Prague districts were covered by the Moni-
toring System. For comparison, the evaluation
included also data on rural background levels
acquired from measurement programmes at two
EMEP stations (Co-operative programme for
the monitoring and evaluation of the long-range
transboundary air pollution in Europe) operated
by CHMI in KoSetice and Bily K7iZ, data from three
background stations with regional significance
in Jesenik, Svratouch, and Rudolice v Hordch as
well as data from traffic ‘hot-spots’ in Prague,
Brno, Usti nad Labem, and Ostrava.

2.1 Urban airborne pollution

In towns and urban agglomerations, the major
long-term sources of airborne pollution are traffic
and its associated processes (primary combustion
and non-exhaust emissions — re-suspension, abra-
sion, corrosion, etc.) and emissions from small
sources. Traffic is a major source of nitrogen oxide,
aerosol PM o, PM; s, and fine particulate matter
(PM ¢ and other fractions of ultrafine particles),
chrome, nickel, lead (resuspended), volatile organic
compounds — VOCs (petrol engines), polycyclic
aromatic hydrocarbons — PAHs (diesel engines)
and, of high importance when considered as a sum,
greenhouse gases carbon monoxide and carbon
dioxide (approx. ]02—103g Cco¥/1 km/vehicle).
Small/locally significant sources of solid and liquid
fossil fuel combustion are or may be non-negligible
sources of nitrogen oxide, carbon monoxide, PAHs
and particulate matter. A separate issue is pre-

8
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Tab. 2.1.1 Pocet méricich stanic zahrnutych do hodnoceni, 2014
Tab. 2.1.1 The number of measuring stations included in the assessment, 2014

Skodlivina Pocet stanic Skodlivina Pocet stanic

Pollutant No. of stations Pollutant No. of stations
PMio 98 NO 67
PMo 5 34 NOy 68
NO2 73 CcO 20
PAU* / PAHs 31 O3 43

SO» 41

VOC™ (benzen, toluen) 7 Kovy ve frakci PM1q / Metals in PM+1o 50
VOCs (benzene, toluene) (As, Cr, Cd, Mn, Ni, Pb)

* polycyklické aromatické uhlovodiky / polycyclic aromatic hydrocarbons

* t&kavé organické latky / volatile organic compounds

statnou kapitolu predstavuje okoli velkych pra-
myslovych a energetickych zdroji nebo oblasti vy-
znamné zatizené dalkovym prenosem, kam patii
ostravsko-karvinskd a severoCeskd aglomerace.
Je tfeba zminit i problém sekundérnich Skodlivin
véetné ozonu vznikajiciho v ovzdusi z emitova-
nych prekursord (VOC).

Tato fakta koresponduji s trovni erpani imisnich
limitd primérnych ro¢nich koncentraci $kodlivin
v zékladnich typech méstskych lokalit (pozadova,
dopravni a primyslova). Zatimco primérna kon-
centrace na pozadovych stanicich Cerpa imisni
limit z vice neZ 50 % pouze pro suspendované
Castice frakce PMj s, dvou- a vice ndsobnd je
zatéZ ovzdusi mést v piipadé suspendovanych
¢astic PMp a PM; s, benzo[a]pyrenu a oxidu
dusicitého (obr. 2.8).

Udaje o hmotnostnich koncentracich jsou k dispo-
zici zejména pro zékladni méfené latky, kterymi
jsou aerosolové castice frakce PM |y a oxid du-
si¢ity NO,. Podle osazeni zahrnutych méficich
stanic jsou doplnény daty o dalSich polutantech.
Pocet méficich stanic, jejichz udaje byly vyuZity
k hodnoceni potencidlni expozice obyvatel a
zdravotnich dopadd, uvadi pro jednotlivé Skod-
liviny tab. 2.1.1.

Kvalita ovzdusi je hodnocena ve dvou urovnich.
Prvni je zaméfena na hodnoceni koncentraci §kod-
livin ve vztahu k ro¢nim imisnim limitam (IL)
stanovenym piilohou €. 1 zdkona o ochrang ovzdusi
¢. 201/2012 Sb., a k referen¢nim koncentracim
(RfK) stanovenym SZU'. Ve druhé drovni je

sented by the environs of large-scale industrial
and power sources or areas loaded by significant
long-distance pollution transport such as the
Ostrava-Karvind and northern Bohemia agglo-
meration. The issue remains also the load from
secondary pollutants including ozone from emitted
precursors (VOCs).

These data correspond to the extent of complying
with the limits of the mean annual concentra-
tions in basic urban types of locality (back-
ground, traffic and industrial). While on the
background stations the average concentrations
draw the limit value by more than 50% only for
suspended particles PM> s, double and multiple
is the urban air pollution in case of suspended
particles PMjy and PM; s, benzo[a]pyrene and
nitrogen dioxide (Fig. 2.8).

Data on mass concentration are available namely
for basic substances which are aerosol PMjy and
nitrogen dioxide NO,. According to the equipment
of the involved measuring stations the evaluation
is supplemented with data on other pollutants.
The number of measuring stations, data of which
were used to assess the potential population expo-
sure and health impacts is shown for individual
pollutants in Tab. 2.1.1.

Emission characteristics are processed on two
levels. The first level is aimed at the evaluation as
related to the annual limits (AL) as stipulated in
Annex no. 1 of Act no. 201/2012 Coll. on air pro-
tection, and to the reference concentrations (RfK )] .
The second level targets the air quality assessment

' Aktualni zmocnéni je obsazeno v § 27 odst. 5 zékona
€. 201/2012 Sb.

T Actual authorization is set in Act No. 201/2012 Coll.,
Para. 27.
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Tab. 2.1.2 Kategorie (typy) méstskych méricich stanic podle charakteru zatéze
Tab. 2.1.2 Categories (types) of urban measurement stations by the source pattern

Kategorie Charakterizace
Category Description
1 Méstska pozadova bez vyznamnych zdroju (intravilan — parky, sportovisté apod.)
Urban background without major sources (parks, sport grounds, etc.)
2 Méstska obytna s lokalnimi zdroji REZZO 3 (vilové Ctvrti, satelity — doprava do 2 tis. vozidel/24 hod.)
Urban residential with local sources REZZO 3, traffic up to 2 thous. vehicles/24h
3 Méstska obytna bez lokalnich zdroji, CZT a REZZO Il, dalkové vytapéni
(komer¢ni, administrativni a obytne objekty — sidli§té, doprava do 2 tis. vozidel/24 hod.)
Urban residential without local sources, district heating, traffic up to 2 thous. vehicles/24h
4 Méstskéa obytna s lokalnim i dalkovym vytapénim, doprava 2-5 tis. vozidel/24 hod.
Urban residential with both local and district heating, traffic 2-5 thous. vehicles /24h
5 Méstska obytna s lokalnim i dalkovym vytapénim, doprava 5-10 tis. vozidel/24 hod.
Urban residential with both local and district heating, traffic 5-10 thous. vehicles/24h
6 Méstska obytna s lokalnim i dalkovym vytapénim (okoli tranzitnich komunikaci,
doprava nad 10 tis. vozidel/24 hod.)
Urban residential with both local and district heating, traffic over 10 thous. vehicles/24h
7 Méstskéa obytna s vice nez 10 tis. vozidel/24 hod. (tranzitni komunikace — hot spots)
Urban residential with more than 10 thous. vehicles/24h, transit roads (hot spots)
8 Méstska pramyslova s vy$Sim vyznamem vlivu technologii nez dopravy (do 10 tis. vozidel/24 hod.)
Urban industrial with significant effect of industry, traffic up to 10 thous. vehicles/24h
9 Méstska pramyslova s vy$Sim vyznamem vlivu dopravy nez technologii (10-25 tis. vozidel/24 hod.)
Urban industrial with significant effect of traffic (10-25 thous. vehicles/24h)
10 Méstska pramyslova s velmi vyraznym vlivem dopravy (nad 25 tis. vozidel/24 hod.)
Urban industrial with highly significant effect of traffic (over 25 thous. vehicles/24h)
11 Venkovska pozadova — lesy, parky (mimo intravilan), pastviny, neobdélavana puda, vodni plochy,
louky apod.
Rural background — forests, parks (out of intravilan), grasslands, uncultivated grounds, water areas,
meadows, etc.)
12 Venkovska zemédélska — vliv zemédeélského zdroje — obdélavana zemédélska pida
Rural agricultural — impact of agricultural source — cultivated grounds
13 Venkovska priimyslova — prevazuijici vliv pramyslu nad dopravou
Rural industrial — influence of industry outweigh the effect of traffic
14 Venkovska primyslova s dopravni zatézi — pfevazuijici vliv dopravy nad vlivem primyslu
Rural industrial with traffic load — influence of traffic outweighing industry
15 Venkovska obytna s nizkou urovni dopravy (do 2 tis. vozidel/24 hod.)
Rural residential with low-level effect of traffic (up to 2 thous. vehicles/24h)
16 Venkovska obytna se stfedni urovni dopravy (2—10 tis. vozidel/24 hod.)
Rural residential with medium traffic load (2—10 thous. vehicles/24h)
17 Venkovska obytna s vysokou urovni dopravy (> 10 tis. vozidel/24 hod.)
Rural residential with high traffic load (> 10 thous. vehicles/24h)
18 Venkovska dopravni zatéz (> 10 tis. vozidel/24 hod.) bez obytné zastavby

Rural non residential with traffic load (> 10 thous. vehicles/24h), no residential buildings

Poznamky: / Notes:

1. U prdmyslové zény se zde primarné nehodnoti typ priimyslu. A to pfesto, Ze z hlediska znecisténi ovzdusi ma v radé pripadl
podstatnéjsi roli typ primyslu nez doprava — pfikladem technologii s riznym vlivem mohou byt metalurgické procesy,

lehké montazni haly, lakovny, pivovar (bez vlastniho zdroje tepla), vyznam ma také ,vyska komin0“, fugitivni emise atd.

In industrial zones the type of industry is not evaluated. However, in many cases the type of industry plays a more important
role than traffic — metallurgical, assembly shops, painting halls, breweries (without separate heat source); important is also

chimney heights, fugitive emissions, etc.

. U kategorii definovanych uéelem vyuZziti je kladen ddraz vzdy na majoritni zdroje zne¢isténi ovzdusi (tj. vzdy jeden ze tfi —

doprava, priimysl, vytapéni).

In categories defined by function the emphasis is always on the major source of airborne pollution (i.e. one of three options —

traffic, industry or heating).

. Termin ,Venkovska zéna“ je vymezen/vyhrazen pro sidla do 2 tis. obyvatel a extravilany vSech sidel.

A rural zone is defined by habitats of up to 2,000 inhabitants.

. Pfifazeni do kategorii se bere v Uvahu dlouhodoba zatéz lokality.

Long-term load is taken into account for classification in various categories.
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kvalita ovzdus$i hodnocena v definovanych typech
(kategoriich) méstskych lokalit. Kritériem pro
zafazeni lokality méfici stanice do prislusné kate-
gorie je intenzita okolni dopravy, podil jednotli-
vych typl zdroji vytapéni a pfipadnd zatéz vy-
znamnym pramyslovym zdrojem. Rozdé€leni typta
lokalit podle téchto kritérii je uvedeno v tab. 2.1.2.
Kvalita ovzdusi je v jednotlivych typech lokalit
hodnocena pro zdravotné nejvyznamnéj$i Skod-
liviny NO,, PMj, As, Cd, Ni, Pb, benzen a BaP.
Kromé toho byl zpracovan odhad zatéZe mést-
ského bézného prostiedi (tzv. méstského ,,pozadi®,
tj. bez extrémné vysokého zatiZzeni dopravou a
primyslem). Tento odhad vychazi z primérné
ro¢ni koncentrace ziskané z udaji méstskych
méficich stanic zafazenych do kategorii 2 az 5.
Do tohoto odhadu nebyly zahrnuty ddaje mést-
skych stanic v Moravskoslezském kraji vzhledem
k plo$né vys§i zatéZi ve srovnani se stanicemi
v ostatnich regionech republiky, a jsou hodno-
ceny samostatné.

2.1.1 Zakladni mérené latky

Ve srovnani s pfedchozim rokem se uroveil zne-
¢isténi venkovniho ovzdusi v roce 2014 ve vétSiné
sledovanych parametri mirné€ zlepsila, naméfené
hodnoty ale nevybocuji z dlouhodobého trendu.
Kvalita ovzdu$i v monitorovanych sidlech je vy-
znamné ovlivilovana meteorologickymi podmin-

Vv ¥

kami, které Ize charakterizovat vyssi Cetnosti excest
a rychlych zmén pocasi zahrnujicich dlouhodobéjsi
suchd obdobi vysokych teplot, kratkd obdobi in-
tenzivnich srazek; proti roku 2012 pokracuje trend
sniZeni poctu zimnich inverznich situaci. Shodné
s topnymi sezénami 2012-2013 a 2013-2014
Ize zimu 2014-2015 povaZovat za velmi mirnou.
Dominantnim a v podstaté plo$né pisobicim zdro-
jem zneciSténi ovzduSi mést a méstskych aglo-
meraci zistiavaji spalovaci a nespalovaci emise
z dopravy. Dalsi spolupiisobici zdroje (vyroba
energie, doméaci vytapéni, primysl) maji vice
lokalni vyznam. Extenzivné primyslem zatizZena
oblast Moravskoslezského kraje (MSK), kde maji
zasadni vyznam emise z velkych primyslovych
zdroja a dalkovy transport $kodlivin, dlouhodobé
vykazuje zvySené méfené hodnoty Skodlivin ve
venkovnim ovzdusi. To potvrzuji rocni imisni
charakteristiky oxidu dusicitého, suspendovanych
Castic frakce PMjg a PMy5 a benzo[a]pyrenu,
které nejenom v méstskych dopravné exponova-

in defined types (categories) of urban areas.
The assessment criterion included not only the
intensity of surrounding traffic, but also the relative
proportions of different types of heating systems
and possible burden from significant industrial
source. Distribution of the location types according
to these criteria is presented in Tab. 2.1.2. Air
quality in the different types of locations is evaluated
for health most relevant pollutants NO,, PM,
As, Cd, Ni, Pb, benzene and BaP. In addition,
the estimate of the burden of the common urban
environment (ie. the urban “background”, without
an extremely heavy transport and industry) was
performed. This estimate is based on average
annual concentration data obtained from urban
monitoring stations in categories 2-5. The data of
similar urban stations in the Moravian-Silesian
region were not included to this estimate due
to the higher area burden compared with sta-
tions in other regions of the country, and they are
evaluated separately.

2.1.1 Primary measured substances

In comparison with the previous year, the level of
air pollution in 2014 improved slightly in most
of the monitored parameters; nevertheless the
measured values do not deviate from the long-
term trend. Ambient air quality in the residen-
tial areas under monitoring is to a great degree
influenced by meteorological conditions. They can
be characterised by a higher rate of extreme and
rapid weather changes including more long-term
periods of dry weather with high temperatures,
short periods of intense precipitation; compared
to 2012, trend of reducing the number of winter
inversions has been continuing. Pursuant to the
heating seasons 2012-2013 and 2013-2014 the
winter 2014-2015 can be considered as very mild.
Airborne pollution in cities and urban agglomera-
tions is primarily caused by traffic as a major and
effectively non-point source. Other sources (heating
plants, domestic heating and industry) have a more
local significance. Extensively burdened by industry
Moravian-Silesian Region (MSR), where crucial
emissions stem from large industrial sources and
the long-range pollution transport, has been showing
increased measured values of air pollutants. This is
confirmed by annual air pollution characteristics of
nitrogen dioxide, PM g, PM> 5 and benzo[a]pyrene,
which not only in urban locations with heavy traffic,
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nych lokalitach, ale i v primyslem zatiZenych
oblastech MSK prekracuji jak doporucené hod-
noty Svétové zdravotnické organizace (WHO),
tak i imisni limity. Naproti tomu méfené hodnoty
oxidu uhelnatého a oxidu sifi¢itého na stanicich
ve méstech jen vyjimecné prekrocily urovei 5 %
stanovenych kratkodobych imisnich limitd, ne-
vyznamné zvySené koncentrace oxidu sifi¢itého
I1ze pozorovat na nékterych stanicich v Moravsko-
slezském kraji. S vys$si Cetnosti slunnych dnil
s teplotami nad 30 °C postupné narista pocet
dnti a oblasti se zvySenymi koncentracemi pfi-
zemniho ozo6nu.

Ro¢ni aritmetické priméry oxidu dusicitého
na pozadovych stanicich EMEP nepfekrocily
10 pg/mS, ve méstech se v zdvislosti na intenzité
okolni dopravy pohybovaly v rozsahu od 18 pg/m3
v emisné vyznamné nezatiZenych méstskych loka-
litach, pres 20 az 30 pg/m3 u dopravné stfedné
zatiZzenych stanic az k 42 pg/m3 ro¢niho priméru
v dopravné silné zatizenych lokalitich. Nejvyssi
hodnoty jsou méfeny na dopravnich ,hot spot*
stanicich (Praha, Ostrava, Brno a Usti nad Labem),
kde se rocni stfedni koncentrace pohybovaly kolem
50 pg/m® (> 125 % imisniho limitu 40 pg/m?).
V méstech se na vysledném znecisténi oxidem
dusicitym kromé dopravy podili vyroba energie,
domaci topenisté a zejména v ostravsko-karvin-
ské oblasti i velké primyslové zdroje. Situace
se dlouhodobé neméni.

Zvysena dlouhodoba expozice suspendovanym
casticim frakce PMyy ve méstech ma plosny
charakter a Ize odhadovat, Ze 25 % ze 4,2 miliénu
obyvatel do zpracovani zahrnutych sidel Zije
v mistech, kde je naplnéno alespoil jedno z kri-
térii prekroceni imisniho limitu. Vice nez 35 pre-
kroCeni kratkodobého 24hod. imisniho limitu
(50 pg/m3/24 hodin) bylo v roce 2014 namétreno
na 41 stanicich (42 % méficich stanic z celko-
vého poctu 98 hodnocenych), ro¢ni imisni limit
40 pg/m3/rok) byl prekrocen na 7 méficich sta-
nicich, a to v Moravskoslezském kraji. Nejvyssi
méstska hodnota ro¢niho aritmetického priméru
byla v roce 2014 zaznamenan4 na stanici v Ceském
TeSiné (43 pg/m3). Vyssi zatéz Casticemi frakce
PM;o v MSK dokladé rozdil vice nez 10 pg/m>
mezi odhadovanou ro¢ni primérnou koncentraci
pro méstské prostredi: 39 pg/m3/rok pro mésta
MSK vs 27 ;.1g/m3 /rok pro ostatni sidla CR.

but also in industry burdened areas MSR exceed
the WHO recommended values and the limit values.
On the other hand, the measured values of carbon
monoxide and sulphur dioxide at urban stations
rarely exceeded the level of 5% of the short-term
air pollution limits, insignificantly increased con-
centrations of sulphur dioxide can be observed at
some stations in the MSR. Together with a higher
frequency of sunny days with temperatures above
30 °C, the number of days and areas with elevated
concentrations of ground-level ozone has been
gradually rising.

Annual arithmetic means of nitrogen dioxide
did not exceed 10 ,ug/m3 at EMEP background
stations, the mean annual value in cities, depending
on the intensity of local traffic, ranged from
18 ,ug/m3 in by pollution not significantly burdened
areas, over 20-30 ,ug/m3 in medium load areas
and up to an annual mean of 42 ,ug/m3 in areas
heavily burdened by traffic. The highest values have
been recorded in ‘hot-spots’ (in Prague, Ostrava,
Brno and Usti nad Labem) where mean annual
values amounted to 50 ,ug/m3 (> 125% of the
annual limit of 40 ,ug/m3). Final nitrogen dioxide
pollution in urban areas is associated with traffic,
heating plants, domestic heating and namely in
the Ostrava-Karvind area also large industrial
sources. The situation remains stable on a long-
term basis.

Exposure to elevated values of PMyg suspended
aerosol fractions in cities is of a non-point character
and an estimated 25% of the 4.2 million inhabitants
of the residential areas under study live in loca-
tions here at least one of the criteria of exceeded
limits is confirmed. In 2014, over 35 cases of
exceedance of the short-term 24h emission limit
(50 ,ug/m3/24h ) were detected at 41 stations (42%
of measuring stations from a total of 98 evalua-
tions). The annual limit (40 ,ug/m3/year) was
exceeded at 7 stations, namely in the Moravian-
Silesian Region. The highest urban value of the
annual arithmetical mean in 2014 was recorded
in Cesky TéSin — 43 ,ug/mj. Increased burden with
PM ¢y aerosol fractions in the MSR Region is
highlighted by a difference of more than 10 ,ug/m3
of the annual mean between estimates of average
annual values for common urban environment:
39 ,ug/mj/year for MSR vs 27 ,ug/m3 for other
areas in the Czech Republic.
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V jednotlivych typech méstskych lokalit, v za-
vislosti na intenzité okolni dopravy, se ro¢ni stfedni
hodnota PM | pohybovala:

« v rozsahu od 24 a7 26 pug/m® (32 az 39 pg/m’
v MSK) v dopravou pfimo nezatiZzenych mést-
skych lokalitach (kategorie 2 a 3),

« pies 26 az 28 pg/m° (40 pg/m> v MSK) ro¢niho
pruméru v dopravné exponovanych mistech
(kategorie 4 az 6),

* aZ po 26 az 32 pg/m> (39 az 42 pg/m> v MSK)
ro¢niho priméru v primyslem silné expono-
vanych lokalitach (kategorie 8 az 10).

Z tohoto srovnani je zfejma zavislost méfenych
hodnot PM;( jak na intenzité¢ dopravy, kdy se
emise z liniového zdroje/zdrojh pficitaji k mést-
skému pozadi, tak na vlivu lokdlnich malych
zdroji — topenist. V ostravsko-karvinské aglo-
meraci je obvykld kombinace zdroji (doprava a
lokélné ptisobici zdroje) doplnéna o vliv vyznam-
nych primyslovych zdrojii a nezanedbatelny vy-
znam zde ma i dalkovy transport. Nasvédcuje
tomu stfedni ro¢ni hodnota na drovni 50 pg/m3/rok
dlouhodobé méfena na venkovské stanici Véfiovice
leZici na spojnici ostravské aglomerace a polského
pramyslem zatizeného ptihrani¢i v Jastfebsko-
Rybnické oblasti (viz obr. 2.1).

Dlouhodobé pozorovany vyvoj snizovani méfe-
nych hodnot v nékterych zatiZzenych oblastech je
¢asto vyrovndvan pozvolnym zhorSovanim situace
v dosud malo zatizenych lokalitdch. V roce 2014
byla prekrocena stfedni hodnota PM; 20 pg/m3/rok,
doporucend jako mezni Svétovou zdravotnickou
organizaci WHO, na 90 z 98 (92 %) hodnocenych
méficich stanic; coZz odpovida urovni hodnot v le-
tech 2012 (90 %) a 2013 (91 %). Zatéz prostiredi
aerosolovymi ¢asticemi frakce PM g mé v kon-
textu dlouhodobého vyvoje v sidlech v posled-
nich 10 letech charakter spiSe setrvalého stavu,
viz obr. 2.3. Hodnoty ro¢niho aritmetického pri-
méru na republikovych a regiondlnich emisné
pfimo nezatiZenych pozadovych stanicich CHMU
(Kosetice, Rudolice v Horéach a Jesenik) se pohy-
bovaly v rozmezi 15 az 19 pg/m3/r0k (aritmeticky
pramér 17,2 pg/m3), coZ je spolecné s 3 az 12 pre-
krocenimi 24hod. koncentrace 50 pg/m3 srovna-
telné s hodnotami méfenymi v dopravou nezati-
Zenych méstskych lokalitich. Rozdéleni Cetnosti
méstskych méficich stanic podle poctu dnt, ve kte-

In individual types of urban areas, depending
on the intensity of local traffic, the PMjp mean
annual value ranged:

e from 24 to 26 ,ug/m3 (32-39 ,ug/m3 in MSR)
in localities with not direct traffic load (cate-
gories 2 and 3);

e over 26 to 28 ,ug/m3 (40 ,ug/m3 in MSR) of the
annual mean in heavily traffic areas (cate-
gories 4 and 6);

o up to 26-32 ug/m’> (39 to 42 ug/m’ in MSR) of
the annual mean in localities heavily burdened
by industry (categories 8 to 10).

This comparison clearly illustrates the relationship
of the measured PM ;o values with traffic intensity
where pollution from line sources is attributed to
the urban background as well as to the influence
of small local sources (furnaces). A specific case
in point is the Ostrava-Karvind agglomeration
where the usual combination of sources (traffic
and local sources) is complemented by signifi-
cant industrial sources and also by long-range
air pollution transport. That is supported by the
annual average value of 50 ,ug/mj/year recorded
on a long-term basis at the rural measuring
station in Vérfiovice which is situated on the
cusp of the Ostrava agglomeration and the Polish
industrial border zone in the Jastfebsko-Rybnickd
region (Fig. 2.1).

In the long-term observed decline of measured values
in certain high-load regions is often balanced by
a gradual deterioration in so far low-load areas.
In 2014, the WHO recommended PM ;¢ limit value
of 20 ,ug/m3/year was exceeded in 90 out of 98
(92%) of evaluated measuring stations, which is
in line with the year 2002 (90%) and 2003 (91%).
Environmental load caused by PM ;o aerosol frac-
tions has a tendency to be stable in the long-term in
the last decade (Fig. 2.3). The annual arithmetic
mean at nationwide and regional background CHMI
stations (KosSetice, Rudolice v Hordch and Jesenik)
ranged from 15 to 19 ,ug/mj/year (arithmetical
mean 17.2 ,ug/m3 ) which, alongside 3—12 instances
of exceeded 24-h 50 yg/m3 concentrations is com-
parable to values recorded in urban localities with
no traffic load. The distribution of urban measuring
stations according to the number of days when the
daily concentration of PM ;o measured exceeded
the 50 ,ug/m3 limit is presented in Fig. 2.2.
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v,

rych byla naméfena denni koncentrace PM g vySss
neZ limit 50 ug/m3, je uvedeno na obr. 2.2.

Do zpracovani hodnot suspendovanych castic
frakce PM; 5 bylo v roce 2014 zahrnuto Sest stanic
v Praze, pét v Plzni, Ctyfi stanice v Brné, dvé
v Ostravé a po jedné stanici v dalSich 17 sidlech.
Roc¢ni imisni limit (25 pg/m3) byl prekrocen na
sedmi méstskych stanicich, z toho jedna byla
dopravni stanice v Praze, dvé v Brné a ostatni 4
v MSK. Hodnota 10 ug/m3 ro¢niho priméru, do-
porucovand WHO jako mezni, byla piekrocena
na vSech méficich stanicich vcetné republikové
pozadové stanice v KoSeticich (13,6 ug/m3). Podil
suspendovanych castic frakce PM; 5 ve frakci
PM( se pohyboval od 45 % (stanice v Beroun¢)
po 88 % na stanici v Plzni. V obdobi 2007 az 2013
se pramérnd hodnota podilu pohybovala mezi
72 az.76 % (74,4 % v roce 2014). Vyvoj odhado-
vané stiedni koncentrace v sidlech od roku 2004
je prezentovan na obr. 2.3. Primérné ro¢ni kon-
centrace PM; s a podil frakce PM; s ve frakci
PM( na méficich stanicich v roce 2014 je zobra-
zen na obr. 2.4.

2.1.2 Kovy v suspendovanych ¢asticich
frakce PMqq

Uroveil znecisténi ovzdusi sledovanymi t&zkymi
kovy je ve véts$iné hodnocenych méstskych lokalit
dlouhodobé bez vyznamnéjSich vykyva. Dobra
shoda hodnot ro¢niho aritmetického a geometric-
kého priméru ve vétsiné oblasti svéd¢éi o rela-
tivni stabilit¢ a homogenité¢ méfenych imisnich
hodnot ve méstech bez velkych sezénnich, klima-
tickych ¢i jinych vykyva (obr. 2.5).

Koncentrace As, Cd, Ni a Pb v sidlech jsou ve
srovnani s hodnotami méfenych na stanicich re-
publikového pozadi (stanice EMEP v Koseticich
a na Bilém KiiZi) vétSinou mirné zvysené (pfi-
blizn€ 2 az 4krat). Vyjimku tvofi vyssi hodnoty
arzenu, které I1ze nalézt predevsim v okoli vyznam-
nych pramyslovych zdroja na stanicich v Ostravé
(metalurgie) nebo i prekroceni jeho imisniho li-
mitu v lokalitach s majoritnim zastoupenim spalo-
vani tuhych fosilnich paliv (v Kladn&-Svermove —
5,96 ng/m3/rok nebo v 5,20 ng/m3/rok Praze 5
Reporyjich). Vys&i koncentrace ostatnich kovii
maji vétSinou lokalné ohrani¢eny vyskyt i vyznam,
primyslem zatiZené oblasti na Ostravsku jsou
charakterizovany zvySenymi hodnotami Ni, Mn, Cd

Evaluation of PM, 5 suspended fraction values
in 2014 involved six stations in Prague, five in
Plzeri, four in Brno, two in Ostrava and one each
in a further 17 residential localities. The annual
limit 25 ,ug/m3 was exceeded at seven urban stations
(of these one was traffic loaded station in Prague,
two in Brno and four stations were in industrial
localities in MSR). The WHO recommended annual
limit of 10 ,ug/m3 was exceeded at all the measuring
stations including the national rural background
station in KoSetice (13.6 ,ug/mj). The ratio of
suspended PM> s fraction content in the PMj
fraction varied from 45% (Beroun) to 88% at the
station in Plzen. During the 2007-2014 period
the mean value of this ratio ranged from 72%
to 76% (74.4% in 2014). The long-term course of
the mean PM> 5 value estimate in residential areas
(since 2004) is presented in Fig. 2.3. Recorded
mean annual concentrations of PM>s in 2014
and the ratio of PM; s in the PM fraction at
the measuring stations are shown in Fig. 2.4.

2.1.2 Heavy metals in PM1o suspended
fractions

The levels of airborne pollution by heavy metals
were without significant fluctuation in the majority
of the monitored urban localities. Good correla-
tion of annual arithmetical and geometrical means
in most areas denotes a relative stability and
homogeneity of the emission values measured
in cities without great seasonal, climactic or other
variations (Fig. 2.5).

Concentrations of As, Cd, Ni and Pb in residential
areas are mostly moderately (about 2—4 fold)
higher than natural rural background values
recorded at the EMEP stations in KoSetice and
Bily K7iZ. An exception is seen in more frequent
elevated As values or even exceedance of its
emission limit which occurs near major industrial
sources at the measuring stations in Ostrava
(metallurgic plants) and localities prone to large-
scale combustion of solid fossil fuels (for instance,
the As values in Kladno-Svermov — 5.96 ng/m3
5.20 ng/m3 in Prague 5). Elevated concentrations
of other heavy metals usually are of restricted local
incidence and significance. Industrial heavy-load
localities in the Ostrava region are characterised
by higher levels of Ni, Mn, Cd and Pb. The annual

and

14

SZU Praha, Ustfedi Systému monitorovani
NIPH Prague, Headquarters of the Monitoring System



Zdravotni disledky a rizika znecisténi ovzdusi
Health risks of air pollution

a Pb, imisni limit pro Cd byl pfekrocen na stanici
v Tanvaldu (Tanvald — Skolka), staré zatéze Ci
nové primyslové vyroby identifikuji naptiklad
vys$si hodnoty Pb a Ni v Pribrami nebo Cr a Ni
v Jihlavé (69,4 ng Cr/m’/rok a 7,11 ng Ni/m3/rok).
Zvysené hodnoty Cr byly nalezeny i v Havlickové
Brodé a ve Zdéru nad Sazavou.

2.1.3 Polycyklické aromatické uhlovodiky

Mezi Skodliviny organické povahy sledované ve
vybranych sidlech v ovzdusi patii latky se zavaz-
nymi zdravotnimi ucinky — polycyklické aroma-
tické uhlovodiky (PAU). Jejich vySemolekularni
frakce je sice vazana na jemné aerosolové Castice
(frakce PM; 5 a mensi), ale mohou se vyskytovat
i ve form& par. Rada z nich patii mezi mutageny
a karcinogeny. Vyvoj odhadu ro¢nich stfednich
hodnot v sidlech za obdobi 1997 az 2014 ma
charakter spiSe setrvalého stavu (obr. 2.5).

Z porovnani imisnich charakteristik PAU na sta-
nicich v jednotlivych typech méstskych lokalit
vyplyvé4, Ze se jedna vzdy o kombinaci vlivu dvou
hlavnich typt zdroji emisi PAU (domaci tope-
nisté a doprava), kdy se emise z liniovych zdroju
s¢itaji s méstskym pozadim mistné ovliviiovanym
lokalné piisobicimi malymi zdroji. V pramyslu
a staré zatéZi exponované ostravsko-karvinské
aglomeraci se témto zdrojum pridavaji jak emise
z velkych primyslovych celkl, tak vyznamny
prispévek dalkového transportu.

V roce 2014 byla hodnota imisniho limitu pro
benzo[a]pyren (BaP), obecné pouzivany jako
indikétor zitéZe ovzdusi PAU, pfekroCena na
22 7 29 (76 %) do zpracovani zahrnutych stanic.
Imisni limit 1 ng/m3/rok byl tfi a vicenasobné pie-
krocen na venkovské — pfiméstské stanici v Kladné
Svermové a na Sesti stanicich v Moravskoslezském
kraji (4 stanice v Ostrave, po jedné stanici v Karviné
a v Ceském Té&ing), vice neZ dvojndsobn& pak
na tfech stanicich — po jedné v Plzni, Ostravé a
ve Vala§ském Mezifici. Na ostatnich 13 méstskych
stanicich byla hodnota limitu pfekrocena maxi-
malné€ o 60 %. Nejnizsi hodnoty ziskané v sidlech
(v Sokolové a v Brné — 0,58 ng/m3/rok) jsou srov-
natelné s hodnotami republikovych pozadovych
stanic (0,5 ng/m3/rok), (obr. 2.6). Primérné rocni
koncentrace benzo[a]pyrenu se v méstskych loka-
litdch nezatiZenych primyslovymi zdroji a dopra-

Cd limit was exceeded at the Tanvald — kinder-
garten measuring station; and areas with an old
toxic load are identified by elevated Pb and Ni
annual levels in Pribram, and Cr and Ni levels in
Jihlava (69.4 ng/m3 and 7.11 ng/m3, respectively).
Higher Cr concentration was found also in
Havlickiv Brod and in Zd'dr nad Sdzavou.

2.1.3 Polycyclic aromatic hydrocarbons

Amongst the organic pollutants monitored in
selected localities were compounds having serious
health effects — polycyclic aromatic hydrocarbons
(PAHs). Although their high-molecular fractions
are bound to fine aerosol particles (PM» s and
smaller fractions) they may also occur as vapour.
A number of them are classified as mutagens
and carcinogens. The trend in estimated mean
annual values in residential areas over the period
1997-2014 is of a rather stable character (Fig. 2.5).

Comparison of PAH characteristics collected at
measuring stations in different types of urban
localities reveals the ongoing combination of
effects from two major types of PAHs sources
(household heating and traffic) where pollution
from line sources is added to that of the urban
background as locally affected by small local
sources. A case in point is the Ostrava-Karvind
agglomeration which suffers from exposure to
industry and the old pollution load; here the usual
sources are compounded by emissions from large
industrial complexes and by the significant effects
of long-range air pollution.

In 2014, the limit value for benzo[a]pyrene (BaP)
was exceeded in 22 of the 29 measuring stations
(76%) the results of which were included in the
present analysis. The annual limit was exceeded
three or more times at specific rural suburban
station in Kladno-Svermov and at six stations in
the MSR (4 stations in Ostrava and each one
in Karvind and Cesky Tésin); two times limit
exceedance was recorded at one station in Plzen,
13 urban stations in analysis the annual limit value
for BaP was exceeded by a maximum of 60%. The
lowest annual mean values obtained in residen-
tial areas (in Sokolov and Brno — 0.58 ng/m3)
are comparable to concentrations detected at
national background stations (0.5 ng/m3) (Fig. 2.6).
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vou pohybovaly v rozpéti mezi 0,6 az 3,6 ng/m3,
se stfedni hodnotou 1,3 ng/m3. V dopravné za-
tizenych lokalitich se hodnoty v letnim obdobi
pohybovaly pod hranici 0,1 ng/m3, rocni stfedni
hodnota pro tento typ lokalit byla 1,4 ng/m3.
V primyslové exponovanych lokalitich (chemicky
primysl, metalurgie atp.), pfedevs§im v Ostravsko-
karvinské panvi, byly ro¢ni stfedni hodnoty né-
kolikanasobné vyssi (1,6 az 9,3 ng/m3). Navic jsou
doprovazeny zimnimi 24hod. maximy v fadu
desitek ng/m3. V letnim obdobi se tam méfené
hodnoty pohybovaly nejcastéji od 0,1 do 5 ng/m3;
vyjimkou jsou dvé stanice v okoli primyslového
komplexu ArcelorMittal v Radvanicich-Barto-
vicich s vyskytem fadové vysSSich hodnot BaP.
Stedni ro¢ni hodnota v roce 2014 pro tuto kate-
gorii méstskych lokalit ovlivnénych primyslem
byla odhadnuta na 4,7 ng/m3 .

Smés PAU tvori fada latek, z nichZ nékteré jsou
klasifikovany jako karcinogeny, které se li§i vy-
znamnosti zdravotnich tc¢inkd. Odhad celkového
karcinogenniho potencidlu smési PAU v ovzdusi
vychazi z porovnani potencialnich karcinogennich
ucinkt sledovanych PAU se zavaznosti jednoho
z nejtoxictéjSich a nejlépe popsanych zastupcii —
benzo[a]pyrenu. Vyjadiuje se proto jako toxicky
ekvivalent benzo[a]pyrenu (TEQ BaP) a jeho
vypocet je dan souctem soucind toxickych ekvi-
valentovych faktort (TEF) stanovenych US EPA
(tab. 2.1.3.1) a méfenych koncentraci.

The annual range of BaP used as an indicator of the
PAH airborne load was 0.6-3.6 ng/mj, with a mean
of 1.3 ng/mj, in urban localities not burdened by
industrial sources and traffic. In localities burdened
with traffic load, the values ranged under 0.1 ng/m3
in the summer months whilst the mean annual value
for this type of locality was 1.4 ng/m3. In areas with
industrial load (chemical and metallurgy industry)
such as the Ostrava-Karvind basin the mean annual
values were several times higher (1.6-9.3 ng/mj)
accompanied by 24-h maximum winter values in
terms of tens of ng/m3 (except for two specific sta-
tions influenced by industrial complex ArcelorMittal
with an order of magnitude higher values); in the
summer months the values varied usually from
0.1to5 ng/mj, with an annual mean for such type
of urban locality estimated at 4.7 ng/m3 in 2014.

PAH compounds comprise a number of substances
of which some are classified as probable carcinogens
with health effects of diverse impact. Estimates of
the overall carcinogenic potential of airborne PAH
compounds are based on comparison of potential
carcinogenic effects of monitored substances with
that of the most toxic and best known represen-
tative — benzo[alpyrene (BaP). The estimate is
therefore expressed as the toxic equivalent of
benzolalpyrene (TEQ BaP) and is calculated as
the sum of products of toxic equivalent factors
(TEF), as determined by US EPA (Tab. 2.1.3.1)
and the concentrations measured.

Tab. 2.1.3.1 Toxické ekvivalentové faktory (TEF) pro karcinogenni polycyklické aromatické

uhlovodiky
Tab. 2.1.3.1 Toxic equivalent factors (TEF) for carcinogenic polycyclic aromatic hydrocarbons

TEF TEF TEF

Benzo[a]pyren 1 Benzo[blfluoranthen 0.1 Dibenz[ah]anthracen 1

Benzo[a]pyrene Benzo[bjfluoranthene Dibenz[ah]anthracene

Benzo[K]fluoranthen 0.01 Benzo[a]anthracen 0.1 Indeno[1,2,3-c,d]pyren 0.1

Benzolk]fluoranthene Benzo[al]anthracene Indeno[1,2,3-c,d]pyrene

Chrysen 0.01 | Benzo[jlfluoranthen 0.1

Chrysene Benzolj]fluoranthene

Hodnoty TEQ BaP vypoctené pro stanice, kde
byl v roce 2014 sledovan potifebny rozsah smési
PAU, vykazuji velké rozdily mezi méfenim po-
krytymi oblastmi.

Hodnoty nad 10 ng/m3 (12,8 ng TEQ/m3/rok
v roce 2014) jsou dlouhodobé naléziny na sta-
nici Ostrava-Radvanice, reprezentujici okoli vy-

BaP TEQ values calculated for measuring sta-
tions which in 2014 monitored the requisite range
of PAHs reveal great differences between the
areas covered.

Values exceeding 10 ng/m3 (12.8 ng TEQ/m3/year
in 2014) have a long-term incidence at measuring
station Ostrava-Radvanice) which represent the
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znamného primyslového zdroje. RovnéZ na dal-
§ich primyslem ovlivnénych stanicich v Ostravé
a Moravskoslezském kraji byly nalezeny nékolika-
nasobné vyssi hodnoty (= 5 ng/m3/r0k TEQ BaP)
neZ na ostatnich méstskych stanicich, kde se ro¢ni
hodnoty TEQ BaP nezavisle na drovni dopravni
zatéZe pohybovaly od 1 do 3,3 ng/m3. O zvySené
zatézi i emisné primo nezatiZzenych pozadovych
lokalit v CR svéd&i hodnota ro¢niho aritmetic-
kého praiméru TEQ BaP pro pozadovou stanici
Kosetice 0,7 ng/rn3 v roce 2014.

Podrobnéjsi zpracovani pribéhu koncentraci BaP
v letech 2005-2014 pro tfi rdzn4 obdobi — topnou,
prechodnou a netopnou sezénu — bylo zpracovano
pro stanice Kosetice, SZU Praha, Karvina ZU a
Ostrava-Radvanice, které predstavuji rizné typy
lokalit (obr. 2.7). Vyznam lokalné ptsobicich zdrojt
a vliv meteorologickych podminek je zde ziejmy:

* Na pozadové stanici v KoSeticich se v letech
2005-2014 pohybovaly ro¢ni priméry v rozmezi
0,2-0,7 ng/m3; v netopné sezoné byly méreny
hodnoty pobliZ meze stanovitelnosti (0,05 ng/m3);
v topné sezéné¢ v rozmezi 0,6-1,6 ng/m3. Pri
blizSim pohledu je patrny pozvolny nartst hod-
not méfenych v topné a prechodné sezoné.

* Na méstské stiedné dopravné zatiZené stanici
v Praze 10 klesly ro¢ni priméry od roku 2005
z25 ng/m3 aZzna 0,95 ng/m3v roce 2014. Pokles
je pozorovatelny zvlasté v topné a prechodné
sez6né. Hodnoty tam méfené v netopné sezoné
jsou srovnatelné s hodnotami v KoSeticich, nic-
méné v prechodné a topné sezéné byly vice
neZ dvojnasobné.

* Na stanicich reprezentujicich rtiznou troven pri-
myslové zatéze, tj. v Karviné (méstska stanice)
a v Ostravé Radvanicich (stanice v emisni vlecce
ArcelorMittal) ani v netopné sezoné neklesaly
koncentrace pod 1 ng/m3, v prechodné sezoné
se pohybovaly v rozmezi 3-10 ng/m3, v topné
sez6né dosahovaly koncentrace desitek ng/m3.

2.1.4 Tékavé organické latky

Pro benzen je stanoven ro¢ni imisni limit 5 pg/rn3.
Dostupna data potvrzuji zasadni vyznam pri-
myslu a dopravy jako nejvétSich zdroji tékavych
organickych latek a zvlasté benzenu do ovzdusi.
Vyznam jednotlivych skupin zdrojd je ziejmy ze
srovnani ro¢nich hodnot benzenu na méstskych

vicinity of a large-scale industrial source. Likewise,
other industrially burdened stations in Ostrava
and the MSR detected several times higher values
(=5 ng/m3/year TEQ BaP) than the other urban
measuring stations, where annual BaP TEQ values
ranged from I to 3.3 ng/m3, irrespective of traffic
load. The load by PAHs has been elevated also
in background localities: the annual TEQ BaP
arithmetical mean calculated for background
stations in KoSetice reached 0.7 ng/m3 in 2014.

Fig. 2.7 shows PAH concentrations during 2005-2014
for three periods (heating, interim, non-heating)
measured at four sites (KosSetice, NIPH Prague, Kar-
vind and Ostrava-Radvanice) representing different
types of locality. The significance of local sources
and influence of weather conditions is clear:

Mean annual values in 2005-2014 fluctuated
between 0.2-0.7 ng/m3 at the background station
KosSetice measuring site; in the non-heating
season the values were close to the determina-
tion limit (0.05 ng/mj) whereas in the heating
season a range of 0.6—1.6 ng/m3 was recorded.
Closer examination of the figures shows a gradual
increase in values recorded during the heating
and interim seasons.

The medium-traffic load urban measuring site
in Prague 10 district recorded a decline of
mean annual values from 2.5 ng/m3 in 2005 to
0.95 ng/m3 in 2014. The decline is observable
particularly during the heating and interim
seasons. The values measured at this site during
the non-heating season are comparable with those
from Kosetice, although they were more than
two-fold during the heating and interim seasons.

Measuring sites representing differing levels
of industrial load (urban site in Karvind and
ArcelorMittal emission trailer in Ostrava Rad-
vanice) showed no decline of concentrations
below 1 ng/m3 even in the non-heating season,
3-10 ng/m3 in the interim season and concentra-
tion of tens of ng/m3 in the heating season.

2.1.4 Volatile organic compounds

The annual limit for benzene has been set at the
level of 5 ,ug/mj. Available data have confirmed the
Sfundamental role of industry and traffic as being
the greatest sources of volatile organic substances,
airborne benzene in particular. The significance
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stanicich a stanicich zatiZzenych pramyslem. Doprava
zOstava pres vyznamné sniZeni obsahu v motoro-
vych benzinech hlavnim zdrojem benzenu v mést-
ském ovzdusi. Rozpéti mérenych hodnot i odhad
sttedni ro¢ni koncentrace benzenu v sidlech na
urovni 1,1 ;Jg/m3 ale sv&d¢i o tom, Ze pres vysokou
hustotu komunikaci a intenzitu dopravni zatéZze
nejsou ani na dopravné exponovanych mistech
meéfeny vyznamné zvySené hodnoty, ani pre-
kro¢eni imisniho limitu. V méstskych dopravou
zatizenych i nezatizenych lokalitich se stfedni
ro¢ni hodnoty pohybovaly od 0,9 do 1,5 pg/m3.
Stfedni ro¢ni hodnoty v primyslem zatiZenych
oblastech (Ostrava) byly v rozsahu od 2,6 do
3,1 ug/m3. Nejvyssi roni primérna hodnota
3,1 pg/m’> byla zjisténa v ostravské &tvrti Privoz
na stanici ¢. 1410 a proti minulym letim zde
nebyl prekrocen imisni limit.

Roc¢ni koncentrace toluenu ve venkovnim ovzdusi
nepiekrocily 4 pg/m3, tj. 4 % stanovené referencni
koncentrace.

2.1.5 Komplexni hodnoceni kvality ovzdusi

Komplexni hodnoceni kvality ovzdusi bylo v roce
2014 provedeno pro zakladni identifikované typy
méstskych lokalit (tab. 2.1.2). VSechny hodno-
cené typy meéstskych lokalit vSak nejsou vzdy
pokryty v celém potiebném spektru zajmovych
latek. V pfipad€, Ze v daném typu méstské loka-
lity bez primyslové zatéZe nebyla v roce 2014
urcitd specificka latka nebo typ latek sledovan
(jednalo se vyhradné o BaP, benzen), byla tato
kategorie lokalit hodnocena podle odhadu stfedni
zatéZze v méstskych lokalitich kategorie 2 azZ 5,
viz tab. 2.1.2.

Vypocet indexu kvality ovzdusi IKO? vychazi ze
stanovenych imisnich limitd. Do jeho zpracovani
byly zahrnuty ro¢ni hodnoty aritmetického pri-
méru oxidu dusicitého, suspendovanych castic
frakce PM o a PM; 5, arzenu, kadmia, niklu, olova,
benzenu a benzo[a]pyrenu. Rocni stfedni hod-
noty IKOg pomérné vérné interpretuji rozdilnosti
v lokdlnim zastoupeni a vyznamnosti spolupiisobi-
cich typt zdrojl a jejich vlivu na kvalitu ovzdusi.

of individual groups of sources is evident from
comparison of annual benzene values in urban
and industrial stations. Despite the marked reduc-
tion of benzene content in engine fuels, traffic
remains the major source of benzene in urban
air. The range of values and estimate of mean
annual benzene concentrations in municipalities
equalling 1.1 ,ug/m3 show that despite the high
density of roads and traffic load, limits are not
exceeded even at highly exposed sites. In urban
locations with variable traffic load the annual
mean benzene values ranged from 0.9to 1.5 ,ug/m3.
Mean annual values in industrially burdened
regions (Ostrava) ranged from 2.6 to 3.1 ,ug/m3.
The highest mean annual value of 3.1 /,lg/m3
was detected in the Privoz district of Ostrava at
station no. 1410 where the limit was not exceeded,
in contrast to previous years.

Annual mean toluene concentrations in outdoor
air did not exceed 4 ,ug/m3 and are at 4% of
the reference concentration.

2.1.5 Comprehensive evaluation of air
quality

In 2014, air quality was thoroughly evaluated for
identified basic urban locality types (Tab. 2.1.2).
However, not all evaluated types of urban locality
are always covered for the required spectrum of
substances. When specific substances or substance
types were not monitored in the certain type
(specifically BaP and benzene in 2014) this loca-
lity type was evaluated by estimation of mean load
in urban locations of categories 2-5, see Tab. 2.1.2.

The air quality index (AQI )2 is based on stipu-
lated limit concentrations which include annual
arithmetic means of nitrogen dioxide, PM ;9 and
PM,; s, arsenic, cadmium, nickel, lead, benzene
and benzo[a]pyrene. Annual mean AQIls values
relatively closely reflect local differences and the
significance of synergistic types of source along
with their effects on air quality.

As in 2011-2013, areas with locally acting small
sources using solid-fuel registered an AQI, value

2 Postup vypoctu IKO je mozno nalézt na http:/www.szu.cz/
uploads/documents/chzp/ovzdusi/organizace_mzso/
index_kvality_ovzdusi.pdf).

2 AQI calculation procedure can be found at (In Czech)
http://www.szu.cz/uploads/documents/chzp/ovzdusi/
organizace_mzso/index_kvality_ovzdusi.pdf).
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Tab. 2.1.5.1 Nejvyssi hodnoty podilu stfedni rocni koncentrace a imisniho limitu pro sledované
Skodliviny v roce 2014, srovnani s rokem 2013
Tab. 2.1.5.1 The highest values of the quotient of annual mean and the limit value for monitored

pollutants in 2014 as against 2013

5 Podil stfedni roénikoncentrace 5 Podil stfedni ro€nikoncentrace
Skodlivina a imisniho limitu Skodlivina a imisniho limitu
Pollutant Quotient of annual mean Pollutant Quotient of annual mean
and limit value and limit value
PM1o 142.4 NO» 122.6
(129.8/2013) (133.5/2013)
PMo 5 106.4 As 99.3
(164.8/2013) (111.5/2013)
BaP 932.1 Benzen / Benzene 61.4
(939.0/2013) (80/2013)

V oblastech s vlivem lokalné ptsobicich malych
zdroji na tuhd paliva dosahla hodnota IKOg
podobné s lety 2011 az 2013 druhé tfidy kvality
ovzdusi (1,3 az 1,5). Nizsi stfedni hodnoty IKOg
v méstskych lokalitach, rozdélenych v zavislosti
na intenzité dopravy (< 1,5), potvrzuji vyznamnost
vlivu spalovani tuhych paliv v domécich topenistich
jako zdroje znecisténi méstského ovzdusi. Mirnéjsi
zimy 2013-2014 a 2014-2015 se sice projevily
v tomto ukazateli, presto vlivu emisi pramyslo-
vych zdrojii v ostravsko-karvinské oblasti odpovida
odhad zvySené stfedni ro¢ni hodnoty IKOgr > 2
(klasifikace 3. tfida IKO — znecist€né ovzdusi)
a maximalni hodnota na stanici Ostrava-Radvanice
spadajici do 4. tfidy IKO s hodnotou IKOg 3,6.

(s

Nejvyssi mira ¢erpani imisniho limitu (tab. 2.1.5.1)
byla zjiSténa pro benzola|pyren (BaP), u né¢hoz pri-
mérnd ro¢ni koncentrace v Zzddném typu méstské
lokality neklesla pod hodnotu roéniho imisniho li-
mitu (rozmezi 129 % v méstskych pozadovych —
dopravou a primyslem nezatiZzenych lokalitich az
472 % v méstskych pramyslovych lokalitach). Pri-
mérna ro¢ni koncentrace ¢astic PM( Cerpa imisni
limit v nejnizs$i mife v méstskych pozadovych, nej-
vice pak v méstskych primyslovych lokalitach; totéz
s roz§ifenim o dopravné exponované lokality plati
pro oxid dusicity. U Castic PM; 5 se méstské poza-
dové a dopravni lokality neliSily, nadlimitni cer-
pani bylo zaznamenano v pramyslovych lokali-
tich MSK. V pramyslovych lokalitich je ziejma
i zvySend zatéZ ovzdusi arzenem (metalurgické
provozy v MSK) a benzenem (ostravska aglome-
race). VySe Cerpani imisnich limitd v zdkladnich
méstskych lokalitdch spolu s hodnotami pro pozadi
CR je uvedena na obr. 2.8. Pro podobny popis si-
tuace v malych sidlech sice stile neni dost podkladi,

of 1.3—1.5 (class Il air quality). Lower mean
AQIy values in urban localities, classified on the
basis of traffic intensity (< 1.5) confirm the role
of burning fossil fuels in household furnaces
as a source of urban air pollution. Despite the
mild winters 2013-2014 and 2014-2015, the
effects and significance of industrial sources in
the Ostrava-Karvind region are reflected by the
elevated annual mean value of AQI4 > 2 (classi-
fication: class 3 AQI — polluted air), and the
maximum value of AQI4 — 3.6 at the station
Ostrava-Radvanice (class 4).

The highest non-complying with the limit values
(Tab. 2.1.5.1) were detected for benzo[a]pyrene
(BaP), for which the mean annual concentration in
any urban locality type did not fall below the mean
annual limit (ranging between 129% of the limit
in urban background to 472% in urban industrial
localities). The mean annual concentration of
PM ¢ reaches the lowest possible non-complying
with the limit values in urban backgrounds,
and the highest in urban industrial localities;
the same applies to NO;. In urban background
and traffic localities there was no difference
in PM, s concentrations, whilst exceeding the
limits was recorded in industrial areas of MSR.
There is apparent also increased burden with
As (metallurgic facilities in MSR) and benzene
(Ostrava agglomeration). The non-complying
with the limit values in % of the limit is shown
in Fig. 2.8. There is insufficient data for a detailed
analysis of the situation in small municipalities,
but the most significant pollutants comprise PM
and PM> s fractions, BaP and arsenic largely
from small local sources.
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nicméné za nejvyznamnéjsi Ize povaZovat suspen-
dované castice (PMjo a PM;5), BaP a arzen, je-
jichZ zdrojem jsou pfevazné malé lokalni zdroje.

Maximalni hodnota ¢erpani imisniho limitu byla
nalezena pro BaP (932 %), Ostrava-Radvanice. Dalsi
v poradi nejvyssi hodnoty podilu ro¢ni stfedni kon-
centrace a imisniho limitu dosahuji hodnoty PM;
a PM; s v MSK (120, respektive 130 %), oxidu
dusicitého v dopravné exponovanych lokalitich
(az 127 %), arzenu v oblastech s vyznamnym za-
stoupenim lokalnich topenist (aZ 99 %) a benzenu
v okoli velkych primyslovych zdroja (60 %). Vy-
jimku z jinak vyznamné nizsich podilii ro¢ni stfedni
koncentrace k imisnimu limitu u olova, niklu a
kadmia (10 az 20 %) predstavuji pouze zvySené
hodnoty kadmia (> 150 %) v pramyslovych lokali-
tach (Tanvald, Radvanice, Marianské Hory) a niklu
na stanici v Jihlaveé (= 35 %).

2.2 Vliv znecisténého ovzdusi na zdravi
2.2.1 Expozice obyvatel

Uplatnéni vlivi zneciStujicich latek z ovzdusi na
zdravi je zavislé na jejich koncentraci v ovzdusi a
dobé, po kterou jsou lidé témto latkam vystaveni.
Skutecna expozice v pribéhu dne, roku a v pribéhu
Zivota jednotlivce zna¢né kolisé a lisi se v zavislosti
na povolani, Zivotnim stylu, resp. na koncentracich
latek v rliznych lokalitach a prostiedich.

Rozpéti koncentraci charakterizujici miru zneciSténi
ovzdusi sidel suspendovanymi ¢asticemi frakce PM;
a oxidem dusicitym (NOy,), a tedy potencidlni expo-
zici obyvatel, popisuje tabulka 2.2.1.1. Z udaji o zne-
¢isténi ovzdusi pro rizné typy lokalit v roce 2014
vyplyvé, Ze jen nékteré pozadové a dopravou ne-
ovlivnéné méstské lokality nejsou zatizeny do miry
znamenajici podstatné zdravotni riziko.

The maximum percentage of non-complying with
the limit value was found for BaP (932%) in
Ostrava-Radvanice. The next highest quotients of
annual mean concentration and the limits were
reached for PM o and PM; 5 in MSR (120% and
130%, respectively), nitrogen dioxide in areas
exposed to traffic (up to 127%), arsenic in areas
with a high concentration of local heating sources
(up to 99%) and benzene in the vicinity of major
industrial sources (60%). Significantly lower
quotients were detected for lead, nickel and
cadmium (10-20%) although elevated cadmium
values (> 150%) were recorded in industrial areas
(Tanvald, Radvanice, Marianské Hory) and nickel
at the Jihlava station (= 35%).

2.2 The influence of airborne pollution
on health

2.2.1 The population exposure

Manifestation of the effects of air pollutants on
health is dependent on their concentration in the
atmosphere and time for which people are exposed
to these substances. The real exposure during
the day, year and during the life of the individual
varies greatly and differs depending on the occupa-
tion, lifestyle, and concentrations of substances
in various locations and envionments.

Concentration ranges characterizing the size of
urban air pollution by PM ) and nitrogen dioxide
(NO>), and thus the potential exposure of the
population is shown in Tab. 2.2.1.1. Data on air
pollution for different types of localities in 2014
indicate that only few background and by traffic
unaffected urban localities are not burdened to the
extent representing a significant health risk.

Tab. 2.2.1.1 Rozpéti primérnych roc¢nich koncentraci PM;, a NO, na méricich stanicich, 2014

3
(V pg/m™)
Tab. 2.2.1.1 The range of PMy and NO, annual mean concentrations at the monitoring stations, 2014
(in pg/m’)
= Méstské prostredi / Urban environment
Skodlivina Republikové pozadi —————— 2 e —
Pollutant Rural background | Minimalni hodnota | Primeérna hodnota | Maximalni hodnota
Minimum value Mean value Maximum value
Oxid dusicity (NO») 6.8 14.0 23.5 51.0
Nitrogen dioxide (NO2)
Aerosolové ¢astice frakce PMqg 17.2 16.9 28.8 47.9
Aerosol particles PM1g

20

SZU Praha, Ustfedi Systému monitorovani
NIPH Prague, Headquarters of the Monitoring System




Zdravotni disledky a rizika znecisténi ovzdusi
Health risks of air pollution

2.2.2 Zdravotni dopady znecisténého ovzdusi
Suspendované castice

V roce 2013 zatradila Mezindrodni Agentura pro
vyzkum rakoviny (IARC) Svétové zdravotnické
organizace (WHO), na zdklad€ nezavislé analyzy
vice nez 1 000 studii, smés latek ptsobicich zne-
¢iSténi venkovniho ovzdusi mezi lidské karcino-
geny skupiny 1. Byly konstatovany dostatecné
prokdzané ucinky expozice znecisténému ovzdusi
pro vznik rakoviny plic [1]. Aerosolové Eastice
PM, jakozto hlavni soucast znecisténi venkovniho
ovzdusi, byly IARC hodnoceny separatné se stej-
nym zavérem, vedoucim k zarazeni PM taktéz
mezi prokdzané lidské karcinogeny ve skupiné 1.
Aerosolové Castice jsou nejen pro jejich karcino-
genitu, ale také vzhledem k systémovému pro-
zanétlivému Gcinku, piisobeni oxidativniho stresu
a zmén elektrickych procesit v srde¢nim svalu,
podpofte aterosklerdzy vcetné kalcifikace srde¢ni
artérie a dalSich ucinkti, povazovany za nejvyznam-
né&j$i environmentalni faktor ovliviiujici dmrtnost.

Dlouhodoba expozice znecisténému ovzdusi ma
za nasledek zvySeni imrtnosti zejména na kardio-
vaskularni a respiraéni nemoci vcetné rakoviny
plic, zvySeni nemocnosti na onemocnéni dychaciho
ustroji a vyskytu symptomua chronického zanétu
priadusek, sniZeni plicnich funkci u déti i dospé-
Iych a dalsi zdravotni dopady. Existence prahové
hodnoty expozice PM; s, kterd by mohla byt po-
vazovana za bezpec¢nou pro lidské zdravi, je odbor-
niky stile diskutovdna. Podle nedavného hodno-
ceni epidemiologickych studii [2] nebylo moZné
nalézt Zadnou takovou mez a zvySend Umrtnost
byla spojena i s velmi nizkymi koncentracemi
PM, 5, napt. 8,5 pg/m® [3]. Kromé& toho piibyvé
dikazl o vlivu expozice ¢asticim na vznik diabetu
IL. typu, na neurologicky vyvoj u déti a neurolo-
gické poruchy u dospélych [2]. Kratkodoba expo-
zice zvySenym koncentracim aerosolovych castic
se podili na nardstu nemocnosti i imrtnosti, zejména
na onemocnéni srde¢né-cévni a dychaci, na zvy-
Seni poctu osob hospitalizovanych pro onemocnéni
kardiovaskuldrniho a dychaciho ustroji, zvySeni
kojenecké umrtnosti, zvySeni vyskytu respiracnich
symptomu a zhorSeni stavu zejména astmatiki.

Kvantitativni odhad zdravotnich dopadi v disledku
zneCiSténého ovzdusi byl proveden pro expozici

2.2.2 Health effects of air pollution

Particulate matter

In 2013, the WHO International Agency for Research
on Cancer (IARC) based on an independent review
of more than thousand studies classified a mixture
of substances that are implicated in air pollution as
Class 1 human carcinogens [1]. There is sufficient
evidence that exposure to air pollution causes
development of lung cancer. PM aerosol fractions,
as the major components of air pollution, were
evaluated by IARC separately leading the same
conclusion that they represent proven Class 1
human carcinogens. Aerosol particles are con-
sidered the most significant environmental factor
associated with mortality not only due to their
carcinogenicity, but also because of their systemic
proinflammatory action, creation of oxidative
stress, changes of electrical processes in cardiac
tissue, role in development of atherosclerosis
including calcification of cardiac arteries and
other effects.

Long-term exposure to PM air pollution results
in increased mortality from cardiovascular and
respiratory diseases, including lung cancer, chronic
bronchitis, decreased pulmonary function in adults
and children and other health problems. A limit
value of PM 5 that might be considered as safe
for human health remains a subject of debate
amongst specialists. A recent evaluation of epi-
demiological studies [2] has failed to reveal such
a limit, whereas increased mortality has been
correlated with very low PM; s fractions of, for
instance, 8.5 ,ug/m3 [3]. Additionally, there is
a growing body of evidence linking exposure to
particulate matter and type 2 diabetes, impaired
neurological development in children and neuro-
logical dysfunction among adults [2]. Short-term
exposure to elevated concentrations of PM plays
a role in development of morbidity and morta-
lity namely in cases of cardiovascular and pulmo-
nary disease and associated hospitalization,
infant mortality, increased incidence of respira-
tory symptoms aggravation, particularly among
asthma sufferers.

Quantitative estimate of health effect caused by air
pollution have been performed as regards to
particulate matter exposure. The basic indicator of
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aerosolovym c¢asticim. Zasadnim ukazatelem zdra-
votnich dopadti dlouhodobé expozice je odhad
poctu predcasné zemielych pro dospélou populaci
nad 30 let véku s vylou¢enim vnéjsich pricin amrti
(drazy sebevrazdy apod.). Tento ukazatel zahrnuje
jak predcasnou umrtnost pro jednotlivé pfiCiny
umrti (kardiovaskularni nebo respiracni onemoc-
néni, rakoviny plic atd.), tak i dmrti v diasledku
kratkodobé expozice PM. Pro odhad byla pouZita
funkce koncentrace-ucinek doporucena projektem
Svétové zdravotnické organizace HRAPIE [4].

Pii pouziti primérného podilu frakce PM; 5 ve
frakci PM|y z obdobi let 2011 az 2014 ve vysi
75 % lze odhadnout navySeni celkové (pfirozené)
umrtnosti exponované dospélé populace o 4,65 %
na kazdych 10 ug/m3 primérné ro¢ni koncentrace
nad zvolenou bazalni hladinu 13,3 pg/m3 Castic
frakce PMj(. Primérna koncentrace suspendova-
nych Castic frakce PMy pro méstské prostiedi
v roce 2014 cinila 25,5 pg/m?’. Bazalni celkova
(pfirozend) tmrtnost obyvatel CR starSich 30 let
véku byla tedy v disledku dlouhodobé expozice
navysena o 5,7 %. Vzhledem k rozmezi pri-
mérnych ro¢nich koncentraci této $kodliviny od
14,9 pg/m3 do 47,9 pg/m3 na stanicich v riiznych
typech lokalit se odhad podilu pred¢asné zemfe-
Iych v disledku expozice PM;( na celkovém poctu
zemfielych pohyboval od hodnot pod 1 % v mést-
skych lokalitach bez dopravni zatéZe az po hod-
notu 16 % v nejvice primyslové a dopravou za-
tizenych lokalitach.

ProtoZe v dobé zpracovani zpravy nebyly k dispo-
zici detailni demografické udaje pro rok 2014,
nebylo mozno pfi odhadu pred¢asné umrtnosti
v dusledku expozice aerosolovym Casticim postu-
povat standardnim zpisobem pomoci vypoctu
atributivnich pfipadd. Odhad byl proto proveden
ze souhrnnych dat o po¢tu zemielych z databaze
CSU. Celkovy pocet zemielych v CR v roce 2014
¢inil 105 665. Z udaji za rok 2012 a 2013 Ize
odvodit, Ze podil zemielych mladSich 30 let zhruba
¢inil 1,2 %. Konzervativni odhad podilu zemfe-
Iych nad 30 let na vnéjsi pficiny Cini 4,8 %. Pocet
zemielych po vylouceni zemfelych do 30 let
a zemielych na vnéjsi pfiiny v roce 2014 tak
mohl ¢init 99 315. Na zakladé téchto dat Ize od-
hadnout, Ze v roce 2014 bylo zhruba 5 300 pii-
padd pfedcasného umrti v diisledku dlouhodobé
expozice suspendovanym c¢asticim frakce PM .

health effects from long-term exposure is an estimate
of premature deaths in adult population aged over
30 years, excluding external death causes (accident,
suicide, etc.). This indicator therefore includes
premature deaths from particular causes (cardio-
vascular or respiratory disease, lung cancer, etc.)
as well as deaths resulting from short-term expo-
sure to PM. Estimates were based on the con-
centration-response function recommended in the
WHO HRAPIE project [4].

Using the mean ratio of the PM> 5 fraction con-
tained in PM ¢y during the 2011-2014 period at
a 75% level enables estimation of the increase
in (natural) mortality among the exposed adult
population as 4.65% for each 10 ,ug/m3 of the
mean annual concentration in excess of the defined
counterfactual level of 13.3 ,ug/m3 of PM fraction.
The mean concentration of urban PMjy in 2014
reached 25.5 ,ug/mj. The overall mortality rate
for the CR population aged over 30 years was
therefore increased by 5.7% due to long-term PM
exposure. In view of the range of mean annual
concentrations of this pollutant from 14.9 ,ug/m3
to 47.9 ,ug/m3 at sites in different types of locali-
ties the estimate of the ratio of premature deaths
from PM o exposure against overall mortality
(natural) ranged from values of less than 1% in
urban localities with no traffic load to 16% in the
most industrially and traffic burdened localities.

Because at the time of elaborating this report
were not available a detailed demographic data
for 2014, it was impossible to employ standard
procedure using attributive cases method to esti-
mate premature deaths caused by exposure to
aerosol particles. The estimate was therefore made
using aggregate data on death counts from the
Czech Statistical Office database. The total deaths
count in the CR for 2014 was 105 665 cases.
Data from 2012 and 2013 reveal that the ratio
of deaths among people aged less than 30 years
was approximately 1.2%. A conservative estimate
of deaths from external causes among persons
aged over 30 years is 4.8%. The number of
deaths after elimination of deaths up to 30 years
and deaths from external causes in 2014 was
therefore 99,315. Based on these data an estima-
tion of 5,300 premature deaths in 2014 caused
by long-term exposure to PM ;g was performed.
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Oxid dusicity

Oxid dusicity jakoZto slozka emisi spalovacich
procest je vysoce korelovan s ostatnimi primar-
nimi i sekundarnimi zplodinami, proto nelze jasné
stanovit, zda pozorované zdravotni U¢inky jsou
dasledkem nezavislého vliva NO; nebo spise pt-
sobenim celé smési latek, zejména aerosolu [5],
uhlovodikt, ozénu a dalSich latek [6]. Hlavnim
ucinkem kratkodobého plisobeni vysokych kon-
centraci NO, je narast reaktivity dychacich cest;
na zdkladé plsobeni na zmény reaktivity u nej-
¢end hodnota WHO pro lhodinovou NO; kon-
centraci 200 pg/m3. Nejvice jsou oxidu dusicitému
vystaveni obyvatelé velkych méstskych aglomeraci
vyznamné ovlivnénych tranzitni a cilovou dopra-
vou. Z hodnot zjisténych ro¢nich priméra vyplyva,
Ze v dopravou zatiZzenych ¢astech napf. prazské
aglomerace lze u obyvatel ocekdvat sniZeni plic-
nich funkci, zvySeni vyskytu respiracnich onemoc-
néni, zvySeny vyskyt astmatickych obtiZi a alergii,
a to u déti i dospélych.

Prestoze kvantitativni vztahy expozice a zdravot-
nich ac¢inktt NO; (napf. na celkovou, kardiovasku-
larni a respiracni umrtnost) byly specifikovany,
nelze jednoznacné stanovit miru prekryvani téchto
ucinkd s piisobenim ostatnich znecistujicich latek
v ovzdus$i. Proto odbornici doporucuji hodnotit
zdravotni dopady zneciSténi ovzdu$i na zdkladé
vztahli pro suspendované Castice, ve kterych je
vliv dal$ich znecistujicich latek zahrnut [4].

Ozon

Pfizemni 0z6n neni do atmosféry emitovan, ale
vznikd fotochemickymi reakcemi oxidi dusiku
a tékavych organickych latek. Znecisténi ovzdusi
ozoénem, které je typickou soucésti tzv. letniho
smogu, miZe v teplém obdobi roku dosahovat
miry ovliviiujici zdravi. Ozén ma silné drazdivé
ucinky na ocni spojivky a dychaci cesty a ve
vyssich koncentracich zptsobuje ztizené dychani
a zanétlivou reakci sliznic v dychacich cestéach.
Zvysené citlivé vici expozici ozonu jsou osoby
s chronickymi obstrukénimi onemocnénimi plic a
astmatem. Kratkodoba i dlouhodoba expozice
ozonu ovliviiuje respiraéni nemocnost i imrtnost.
Chronicka expozice ozénu zvySuje Cetnost hospi-
talizaci pro zhorSeni astmatu u déti a pro akutni

Nitrogen dioxide

Nitrogen dioxide as a component of emission from
combustion processes is highly correlated with
other primary and secondary pollutants, therefore,
it cannot be clearly determined whether the
observed health impairment arise from indepen-
dent effect of NO» or rather the effect of the whole
mixture of substances, in particular aerosol [5],
hydrocarbons, ozone and other substances [6].
The main outcome of short-term exposure to high
concentrations of NO» is an increase in airway
responsiveness, based on the impact on changes
in the reactivity in the most sensitive asthmatics
the recommended value of WHO 1-hour NO; con-
centration of 200 ,ug/m3 was derived. The residents
of large urban areas affected by transit and targeted
traffic have been highly exposed. The recorded
annual average values show that in areas heavily
burdened by traffic e.g. in Prague agglomeration,
reduced lung function, increased incidence of respi-
ratory diseases, increased incidence of asthmatic
aggravation and allergies can be expected both
in adults and children.

Although quantitative relationships of exposure and
health effects of NO> (e.g. on total, cardiovascular
and respiratory mortality) have been established,
there cannot by clearly determine the degree of
overlap between these effects with the effects
of other outdoor air pollutants. That’s why experts
recommend to assess the health impact of air
pollution on the basis of relations of suspended
particles in which the effects of other pollutants
has been involved [4].

Ozone

Ground-level ozone is not emitted directly into the
atmosphere. It results from photochemical reactions
between oxides of nitrogen and volatile organic
compounds. Ozone, which is a typical part of the
so-called summer smog episodes, can in the warm
season reach the levels affecting health. Ozone
has strong irritating effect on the conjunctiva and
respiratory tract and at higher concentrations
causes breathing problems and mucosal inflam-
matory response in the airways. Increasingly
sensitive to ozone exposure are people with chronic
obstructive pulmonary disease and asthma. Short-
term and long-term exposure to ozone affects
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zhorSeni kardiovaskuldrnich a respiracnich one-
mocnéni u starSich osob [4]. ZvySeni denni maxi-
malni 8hodinové koncentrace o kazdych 10 pg/m3
nad hladinu 70 pg/m3 vede k zvySeni celkové
umrtnosti o 0,3 %. Dopad na respira¢ni imrtnost
u populace nad 30 let je odhadovan na 1,4 %
na kazdych 10 pg/m3 maximalni denni primérné
8hodinové koncentrace ozénu béhem obdobi
duben—zari [4].

Oxid uhelnaty a oxid siricity

Znecisténi ovzdusi oxidem uhelnatym a oxidem
sifiitym nepfedstavuje v méfenych sidlech vy-
znamné zdravotni riziko, i kdyz v ptipadé oxidu
sifi¢itého prah ucinku pro 24hod. koncentraci
nebyl epidemiologickymi studiemi dosud zjiStén.
Jen ndrazové se vyskytuji na nékterych mistech kon-
centrace oxidu sifi¢itého vys$si nez 40 pg/m3, coZ
predstavuje dvojnasobek cilové hodnoty doporu-
¢ené WHO s vysokou mirou predbézné opatrnosti.

Kovy

O zdravotnich dopadech expozice koviim ve vol-
ném ovzdusi neexistuje dostatek védeckych po-
znatkl. Provedené epidemiologické studie ukazuji
na mozné ovlivnéni ucinkii PM; 5 na kardiovasku-
larni systém mimo jiné i prostfednictvim obsa-
Zenych kovi, zejména prechodnych, kam patfi
napf. chrém, nikl, kadmium, mangan nebo rtut [2].
Olovo stanovované ve vzorcich aerosolu neni od
plosného zavedeni bezolovnatého benzinu z hle-
diska ptimé expozice z ovzdusi zdravotn€ vyznam-
nou latkou. Z hlediska karcinogennich ucinka ne-
predstavuji zjisténé koncentrace kadmia a arzenu
ve vét§ing oblasti vyznamné zdravotni riziko.

2.2.3 Hodnoceni zdravotnich rizik
karcinogennich latek

Odhad teoretického zvySeni pravdépodobnosti
vzniku nadorovych onemocnéni v disledku dlouho-
dobé expozice skodlivindm z venkovniho ovzdusi
byl proveden pro arzen, nikl, benzo[a]pyren a
benzen. Odhad vychazi z teorie bezprahového
plsobeni karcinogennich latek a uvazuje linedrni
vztah mezi davkou a ucinkem. Pro vypocet byly
pouZzity hodnoty jednotkového rizika (UCR), coZ
je velikost rizika zvySeni pravdépodobnosti na-
dorového onemocnéni pfi celoZivotni expozici

the respiratory morbidity and mortality. Chronic
exposure to ozone increases the frequency of hospi-
talization for asthma exacerbation in children and
acute worsening of cardiovascular and respiratory
diseases in the elderly [4]. Increase in the daily
maximum 8-hour concentration for every 10 ,ug/m3
above the level of 70 ,ug/m3 results in an increase in
overall mortality of 0.3%. The impact on respiratory
mortality in the population over 30 years of age
is estimated at 1.4% for every 10 ,ug/m3 of daily
maximum 8-hour average concentrations during
the period from April to September [4].

Carbon monoxide and sulphur dioxide

Levels of carbon monoxide and sulphur dioxide
in outdoor air do not constitute a significant health
risk in the measured municipalities, although in
the case of sulphur dioxide the threshold effect for
24-h concentration has not been yet detected in
epidemiological studies. Sulphur dioxide concentra-
tions occur only occasionally over 40 ,ug/m3, which
is twice the target value recommended by the WHO
with a high degree of precaution.

Metals

There is insufficient scientific evidence concerning
the health effects of exposure to airborne heavy
metals. Epidemiological studies show the possible
influence on the effects of PM» s on the cardio-
vascular system via contained heavy metals including
chrome, nickel, cadmium, manganese or lead [2].
Lead detected in aerosol samples is no longer
a health risk in terms of direct exposure since the
blanket introduction of lead-free petrol. In terms of
carcinogenic effects the detected concentrations
of cadmium and arsenic do not represent signifi-
cant health risks in most areas.

2.2.3 Evaluation of health risks
from carcinogens

An estimate of the theoretical increase of cancer
risk caused by long-term exposure to pollutants
from outdoor air was carried out for arsenic, nickel,
BaP and benzene. The estimate is based on the
theory of non-threshold effect of carcinogens and
takes into account the linear relationship of dose
and effect. For the calculation, unit cancer risk
values (UCR) were used, these being the magni-
tude of the risk of increased probability of onco-
logical disease at a life-long exposure to 1 ,ug/m3
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Tab. 2.2.3.1 Hodnoty UCR pro sledované latky s karcinogennim ticinkem
Tab. 2.2.3.1 Unit cancer risk values for the monitored carcinogens

Skodlivina Arzen Nikl Benzen Benzo[a]pyren
Pollutant Arsenic Nickel Benzene Benzo[a]pyrene
Jednotka rizika 1.5E-03 3.8E-04 6.0E-06 8.7E-02
UCR
Skodlivina Benzo[a]anthracen Benzo[b]fluoranthen Benzo[K]fluoranthen Benzo[ghi]lperlen
Pollutant Benzo[a]anthracene | Benzo[b]fluoranthene | Benzo[k]fluoranthene Benzo[ghiJperylene
Jednotka rizika 1.0E-04 1.0E-04 1.0E-05 1.0E-06
UCR
Skodlivina Dibenz[ah]anthracen Chrysen Indeno[ 7,2,3-cd]pyren
Pollutant Dibenz[ah]anthracene Chrysene Indeno[1,2,3-cd]pyrene
Jednotka rizika 1.0E-03 1.0E-06 1.0E-04
UCR

1 pg/m3 karcinogenni latky z ovzdusi. Hodnoty
jednotkového rizika pro hodnoceni karcinogennich
latek (tab. 2.2.3.1) byly pfevzaty z materiala Své-
tové zdravotnické organizace (Air quality guide-
lines for Europe, Air quality guidelines, Global up-
date 2005) a z dalSich zdroji (US EPA, HEAST).

Pro obyvatele jednotlivych typli méstskych lokalit
byla uvazovéna celoZivotni expozice sledovanym
latkdm na drovni ro¢nich aritmetickych primért
za rok 2014 a byla vypoctena mira individual-
niho rizika.

Vysledky shrnuje tab. 2.2.3.2, ve které je pro hod-
nocené Skodliviny uvedena vySe individudlniho
rizika ziskana na zaklad€ koncentraci na republi-
kovych emisné pfimo nezatiZenych — pozadovych
stanicich, dale minimalni hodnota zdravotniho
rizika pro obyvatele nejméné zatiZzeného typu
méstskych lokalit a maximélni hodnota pro oby-
vatele nejvice zatiZzeného typu méstskych lokalit.
Primérna hodnota individuélniho rizika pak byla
vypoctena na zdkladé koncentraci karcinogennich
latek ve vSech typech méstskych lokalit.

of the carcinogens in ambient air. The UCR values
for the assessment of carcinogens (Tab. 2.2.3.1)
were taken from WHO materials (Air Quality
Guidelines for Europe, Air Quality Guidelines,
Global Update 2005 — Particulate Matter, Ozone,
Nitrogen Dioxide and Sulphur Dioxide and other
sources (US EPA, HEAST).

For inhabitants of individual types of urban locali-
ties, lifelong exposure to monitored substances was
considered and expressed as annual arithmetic
means for 2014, allowing calculation of the extent
of individual risk.

Tab. 2.2.3.2 summarizes the results on the extent
of individual risk for evaluated chemicals based
on recorded concentrations from rural back-
ground stations, minimum values of health risk for
inhabitants of urban localities with minimal load
and maximum values for inhabitants of maximum
load urban areas. Mean values of individual
risk were calculated on the basis of carcinogen
concentrations in all types of the monitored
urban localities.

Tab. 2.2.3.2 Odhad individualniho rizika expozice karcinogennim latkim ve venkovnim ovzdusi,
v poctech pripadi onemocnéni rakovinou na 10 miliont obyvatel, 2014
Tab. 2.2.3.2 Estimate of the individual risk from exposure to airborne carcinogens, in number of cancer

cases per 10 mil. population, 2014

. . . , Méstské prostredi / Urban environment
Skodlivina Republikové pozadi — . Y
Pollutant Rural background Minimalni hodnota Primeérna hodnota Maximalni hodnota
Minimum value Mean value Maximum value
Arzen / Arsenic 19.8 9.3 26.1 89.4
Nikl / Nickel 14 0.8 3.6 27.0
Benzo[a]pyren 331 331 1580 8110
Benzo[a]pyrene
Benzen / Benzene 42.0 42.0 108.0 184.0
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Teoretické zvySeni rizika naddorového onemoc-
néni v disledku expozice znecCiStujicim latkam
z venkovniho ovzdusi se jiZz nékolik let v podstaté
neméni a pohybuje se pro jednotlivé karcinogenni
latky v tadu 107 az 10 (riziko vzniku nadoro-
vého onemocnéni o jeden pfipad na 10 miliént
az na 1 tisic obyvatel). Nejvétsi prispévek dlouho-
dobé predstavuje expozice karcinogennim poly-
cyklickym aromatickym uhlovodikim: v nejvice
zatizenych primyslovych méstskych lokalitach
bylo dosazeno hodnot, které predstavuji zvySeni
celozivotniho rizika vzniku nddorového onemoc-
néni o témér jeden pripad na tisic obyvatel.
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The theoretical increase of cancer risk caused
by exposure to pollutants from the outdoor air
has not essentially changed for several years and
is in the range of 107107 for the different
carcinogens (one incremental cancer case per
10 million to 1 thousand population). The greatest
long-term contribution is from exposure to carci-
nogenic polycyclic aromatic hydrocarbons (BaP):
in the most burdened industrial urban areas the
values attained represent an incremental life-
long cancer risk by almost one case per 1,000
of the population.
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Obr. 2.1 Priumérné ro¢ni koncentrace ¢astic frakce PM1¢ podle typu lokalit, 2014
Fig. 2.1 Annual mean levels of particulate matter PM10 by type of the locality, 2014
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Kategorie méstskych lokalit (viz tab. 2.1.2)
Category of urban locality (see Tab. 2.1.2)

D Méstské nezatizené lokality (mimo MSK) D Méstské lokality s primyslem a dopravou (mimo MSK)
Unburdened urban localities (except MSK) Urban industrial and traffic localities (except MSK)

D Méstské dopravné zatizené lokality (mimo MSK) . Republikové pozadové stanice
Urban localities burdened by traffic (except MSK) National background stations

D Dopravni hot spots (mimo MSK) D Vesnické a predméstské stanice
Traffic hot-spots (except MSK) Rural and suburban stations

D Rozdil u stanic v MSK v danych kategoriich (pokud existuji)
Difference at the MSK stations in given categories (if available)

MSK — Moravskoslezsky kraj / Moravian-Silesian region

Obr. 2.2 Rozdéleni ¢etnosti stanic podle poc¢tu dnti v roce s pfekro¢enim denniho
imisniho limitu PM;,, 2014 (hodnoceno 95 méricich stanic v 52 sidlech)

Fig. 2.2 Frequency distribution of stations by number of days exceeding the daily
PMjyo limit value, 2014 (covered 95 measuring stations in 52 municipalities)
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Obr. 2.3 Odhad prubéhu stfedni ro€ni koncentrace ¢astic PMyo a PM; 5 v méstském
pozadi* CR (mimo Moravskoslezského kraje), 1997-2014
Fig. 2.3 Estimation of the trend of mean PMy and PM2 s annual concentrations
in the Czech urban background* (except the Moravian-Silesian Region), 1997-2014
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Obr. 2.4 Primérné roéni koncentrace ¢astic PM2,5 na méstskych stanicich, 2014
Fig. 2.4 Annual mean concentrations of PMz2.5 at the urban monitoring stations, 2014
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Obr. 2.5 Odhad prubéhu stfedni ro€ni koncentrace BaP, arzenu a niklu pro méstské
pozadi* CR (mimo Moravskoslezského kraje), 1997-2014

Fig. 2.5 Estimation of the mean annual levels of BaP, arsenic and nickel for the Czech
urban background* (except the Moravian-Silesian Region), 1997-2014
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* spocteno pro méstské obytné lokality kategorie 2 az 5 na zakladé kategorizace méficich stanic (viz tab. 2.1.2)
* calculated for urban residential locations in the categories 2—5 based on categorization of the measurement stations (see Tab. 2.1.2)

Obr. 2.6 Primérné ro¢ni koncentrace polycyklickych aromatickych uhlovodika, 2014
porovnani s odhadem stredni hodnoty pro méstské pozadi

Fig. 2.6 Annual mean concentrations of polycyclic aromatic hydrocarbons, 2014
comparison with a mean value estimate for the urban background
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Obr. 2.7 Pramérné rocni a sezénni koncentrace benzo[a]pyrenu na vybranych
stanicich CR, 2005-2014
Fig. 2.7 Average annual and seasonal concentrations of benzo[aJpyrene at selected
stations in the CR, 2005-2014
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Obr. 2.8 Podil priimérnych roénich koncentraci a pfislusnych limitnich hodnot
monitorovanych skodlivin, v procentech limitni hodnoty, 2014

Fig. 2.8 The quotient of average annual concentrations and respective limits of the
pollutants monitored, 2014
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3. ZDRAVOTNI DUSLEDKY A
RIZIKA ZNECISTENI PITNE
A REKREACNIi VvODY

Pitnou vodou z vetejnych vodovod bylo v roce 2014
zdsobovano 93,7 % obyvatel CR. Udaje o kvalité
pitné vody jsou od roku 2004 centrdlné ziska-
vany pomoci informacniho systému (IS) spravova-
ného Ministerstvem zdravotnictvi, ktery zahrnuje
vSechny vodovody a dal$i zplsoby vetfejného za-
sobovini pitnou vodou v CR. Zdrojem dat jsou ve
vétSiné rozbory zajisStované provozovateli, jejichz
provedeni v predepsané Cetnosti a rozsahu je ulo-
Zeno platnou legislativou; pouze mala ¢ast dat byla
pofizena hygienickou sluzbou v ramci statniho
zdravotniho dozoru. Do systému mohou byt vkla-
dany pouze vysledky analyz provedenych v labo-
ratofich s platnym osvédcenim o akreditaci, auto-
rizaci nebo o spravné ¢innosti laboratore. Do zpra-
covani udaju o kvalité pitné vody nejsou zahrnuta
data pfi havarijnich stavech. Ukazatele kvality
jsou posuzovany podle Vyhlasky ¢. 252/2004 Sb.
ve znéni pozdéjSich predpist, kterd je harmonizo-
vana s evropskou smérnici Rady 98/83/EC, o ja-
kosti vody urcené pro lidskou spotiebu. Ve srov-
nani s touto smérnici zahrnuje Ceskd vyhlaska
vice ukazatelt kvality a u nékolika ukazateli ma
prisnéjsi limitni hodnotu, coZ smérnice pripousti.
V roce 2014 bylo monitorovano celkem 4 058 vodo-
vodi!. Pfevdrna vétsina vodovodii (3 787) pattila
k tzv. mens$im, z nichZ je zdsobovano méné nez
5 000 obyvatel. Pouze 271 vodovodi patfilo do
kategorie tzv. vétSich, na néZ je napojeno vzdy
vice nez 5 000 obyvatel; takové vodovody vsak
zasobuji 80 % vsech obyvatel CR zésobovanych
vodou z vefejného vodovodu. Celkem 41 % oby-
vatel je zasobovano pitnou vodou vyrobenou
z podzemnich zdroja, 39 % z povrchovych zdrojl
a 20 % ze zdroji smisenych. Celkovy pomér
podzemnich a povrchovych zdrojt je asi 1:1.

3.1 Kvalita pitné vody

V roce 2014 bylo provedeno pres 33 tisic odbért
pitné vody, pfi kterych bylo ziskdno vice nez

3. HEALTH CONSEQUENCES
AND RISKS FROM DRINKING AND
BATHING WATER POLLUTION

In 2014, drinking water from the public water
supply systems was available to 93.7% of the Czech
population. Data on drinking water quality has
been obtained since 2004 within the information
system maintained by the Ministry of Health
including all public water supplies and other ways
of supply by drinking water in the Czech Republic.
The largest data source is the analyses performed
by the operators, which frequency and scope are
laid down by the law, while the minority of the data
is obtained within the public health surveillance.
The results of analyses can only be entered into
the information system if obtained by an accre-
dited, authorized, or good laboratory practice
certified laboratory. The data during emergency
conditions are not included into the processing.
The quality indicators have been evaluated by
Decree no. 252/2004 Coll. as amended, which is
harmonized with the European Council Directive
98/83/EC, on the quality of water intended for
human consumption. In comparison with the
Directive the Czech Decree includes more quality
indicators and some indicators have stricter limit
value, which the Directive permits.

In 2014, a total of 4,058 water mains' were
monitored. The overwhelming majority of the
water mains (3,787) were smaller, i.e. serving less
than 5,000 population. Only 271 water mains were
classified as larger but served 80% of the popula-
tion of the Czech Republic connected to the public
water supply system. As many as 41%, 39%, and
20% of the population were supplied with drinking
water produced from underground, surface, and
mixed sources, respectively. The rate of under-
ground and surface sources is approximately 1:1.

3.1 Drinking water quality

In 2014, more than 33 thousand drinking water
samples were analyzed and more than 873,000
pieces of data on drinking water quality indicators

1 Zakladni jednotky pro posuzovani kvality pitné vody podie
vyhlasky Ministerstva zdravotnictvi CR 252/2004 Sb.
ve znéni pozdéjSich predpisl jsou zasobované oblasti,
coz je prakticky totozny pojem jako vefejny vodovod.
LiSi se pouze v pfipadé, kdy je jeden vodovod zasobovan
z vice zdrojli, které se od sebe svou kvalitou vyrazné
odliSuji a pred vstupem do spotfebisté se nemichaji —
pak je tento vodovod rozdélen do nékolika zasobovanych
oblasti, ve kterych je kvalita vody pfiblizné stejna.

! The basic unit used in the assessment of drinking water
quality from the public water supply system as defined
by the Decree 252/2004 Coll. as amended is the supply
zone. A supply zone is virtually the same term as a public
water supply; it differs only in case of more drinking water
sources of markedly different quality and the water is not
blended before entering the consumer place — then the
water supply is divided into several supplied areas where
water quality is about the same.
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873 tisic hodnot jednotlivych ukazatelii jakosti
vody. Limity zdravotné vyznamnych ukazatell
(limitovanych nejvyssi mezni hodnotou, NMH)
byly piekroceny celkem v 1 234 piipadech (0,4 %).
Mezni hodnoty3 (MH) ukazatelt jakosti, charak-
terizujicich predevsim organoleptické vlastnosti
pitné vody, nebyly dodrzeny v 8 345 pfipadech
(1,6 %). Ve vétsich vodovodech bylo z celkového
poctu stanoveni prislusného typu limitni hodnoty
zjisténo prekroceni NMH v 0,05 % a MH v 0,7 %
stanoveni. Podobné v menS$ich vodovodech pre-
kroc¢ilo NMH 0,6 % stanoveni, MH 2,3 % stano-
veni. Vyvoj jakosti pitné vody doddvané verejnymi
vodovody, respektive vyvoj Cetnosti prekroceni
limitnich hodnot ve velkych a malych vodovodech
v letech 2005-2014, je znazornén na obr. 3.1.
Z udaji ziskanych v rdmci monitoringu vyplyva,
7Ze dochazi k postupnému mirnému zlepSovani
jakosti pitné vody distribuované verejnymi vodo-
vody. To plati pro celorepublikové zpracovani
vysledkd a nevylucuje, Ze v nékterych vodovodech
nemohlo dojit k vyraznému zhorseni nebo (spise)
zlepSeni stavu.

Nejcastéji jsou prekracovany limitni hodnoty pro
Zelezo a mangan, v mensich vodovodech pro hod-
notu pH. Cetnost nedodrZeni limitnich hodnot
vzrasta se zmensujici se velikosti vodovodu (s kle-
sajicim poctem zasobovanych obyvatel). Ve vét-
§ich vodovodech je oproti vodovodiim mensim
zjiStovano cetnéjSi prekracovani limitni hodnoty
pro chloroform. Divodem je skutecnost, Ze chlo-
roform vznikd jako vedlejsi produkt chlorovani
vody a jeho obsah je proto zavisly mimo jiné
na dobé zdrZeni vody v potrubi, kterd je u vétSich
vodovodl delsi. Velké vodovody také castéji
vyuZzivaji k upravé povrchovou vodu s pfirozené
vys$sim obsahem pfirodnich organickych latek, ze
kterych chloroform vznikd, nez vody podzemni.
V mensich vodovodech jsou naopak castéji pre-
kracovany limitni hodnoty pro dusi¢nany a pro
ostatni ukazatele. Cetnost piekro¢eni limitnich
hodnot pro mikrobiologické ukazatele je zna-

Nejvy$si mezni hodnota je limitni hodnotou obsahu zdra-
votné vyznamnych ukazatel v pitné vodé (NMH). Pre-
kro€eni takového limitu vylu€uje vodu z pouZiti jako vody
pitné, neurci-li organ ochrany vefejného zdravi jinak.
Mezni hodnota (MH) je limitni hodnotou pro ukazatele
urCujici zejména organoleptické vlastnosti vody. Jeji pfe-
kro€eni obvykle nepfedstavuje akutni zdravotni riziko.

were obtained. The maximum limit values® (MLVs)
for the indicators with significance for health
were exceeded in 1,234 (0.4%) samples analysed.
Failure to comply with the limit values’ (LVs) for
the drinking water quality indicators relevant to the
sensory properties was reported in 8,345 (1.6%)
samples analysed. In larger water supplies, MLV or
LV was exceeded in 0.05% and 0.7%, respectively,
of the totals of the corresponding type of the limit
value analyses. Similarly, in smaller water mains,
the respective rates were 0.6% and 2.3%. The trend
in the drinking water quality from the public supply
system in 2005-2014 is shown in Fig. 3.1. The data
obtained within monitoring show that there is
a gradual moderate improvement in the quality of
drinking water distributed by public water supply
systems. This applies to the nationwide results
processing and does not exclude that in some
water mains could be a significant deterioration
or (more likely) improvement.

The most commonly exceeded limits are those for
iron and manganese and in smaller water mains
also for the pH. The rate of failures to comply with
the limits increases with the decreasing water main
size (decreasing population supplied). The limit in
larger water mains is more often exceeded only
for chloroform. This is due to the fact that the
chloroform is a by-product of chlorination and
its contents is thus dependent inter alia on the
residence time of water in the pipe, which is longer
for larger water main. Large water mains also
frequently use surface water for treatment with
naturally higher content of natural organic matter
Jrom which chloroform is produced than ground-
water. In the smaller ones non-compliance with
the limits for nitrates and all the other indicators
is more frequently found. Non-compliance with
the microbiological indicators is represented in
Fig. 3.2 and non-compliance with the limits for
chemical indicators with significance for health
in Fig. 3.3.

2 The maximum limit value (MLV) limits the content of the
respective indicator with significance for health in drinking
water. When MLV is exceeded, the water is unsuitable for
use as drinking water unless the public health authority
decides otherwise.

The limit value (LV) applies to the content of the respective
indicator relevant to the sensory quality of the drinking
water. Non-compliance with LV usually does not pose
an acute health risk. Non-compliance with LV usually
does not pose an acute health risk.
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zornéna na obr. 3.2 a pro zdravotné vyznamné
chemické ukazatele na obr. 3.3.

Celkem 80 % obyvatel (7,9 milionu) bylo v roce
2014 zasobovano pitnou vodou z distribu¢nich
siti, v nichZ nebylo nalezeno Zadné piekroceni
limitu ani u jednoho ze zdravotné vyznamnych
ukazatelti. Naproti tomu v 79 prevazné nejmen-
§ich vodovodech, zasobujicich zhruba 13 tis. oby-
vatel, bylo nejméné u jednoho zdravotné vy-
znamného ukazatele nalezeno piekroceni limitni
hodnoty ve vSech provedenych stanovenich.

Z hlediska zdravotniho rizika jsou nejproblema-
ti¢téj$imi kontaminanty pitné vody dusi¢nany a
chloroform. Prekro¢eni limitni hodnoty dusi¢nani
(50 mg/l) bylo zjisténo celkem v 1,9 % pripadt.
V 88 vodovodech (39,6 tisic zdsobovanych oby-
vatel) dosahla ¢i prevysila stfedni ro¢ni koncen-
trace limitni hodnotu pro obsah dusi¢nant (roz-
mezi 50,4-122,5 mg/l); 36 z téchto vodovodu
ma platnou vyjimku. Obsah chloroformu nad
limitni hodnotou (30 pg/l) byl zji§tén v 1,1 %
ptipadi. V 19 vodovodech zasobujicich celkem
18,4 tisic obyvatel dosahla ¢i pfevysila stfedni
ro¢ni koncentrace chloroformu limitni hodnotu.

Zdravotni vyznam optimalniho obsahu vapniku
a hor¢iku v pitné vodé€ je nesporny. Z monito-
ringu vyplyva, Ze jen 27 % obyvatel je zaso-
bovéano pitnou vodou s doporucenou optimalni
koncentraci vapniku (40-80 mg/l), pouhych 5 %
obyvatel hot¢iku (20-30 mg/l, obr. 3.4). Vodou
s optimdlni tvrdosti (2-3,5 mmol/l) je zdsobovana
jen ctvrtina obyvatel. Proto je snizovani obsahu
téchto prvkti domaci dpravou vody v naprosté
vétSin€ pripadil nezddouci.

Ozateni z pitné vody je plisobeno prevazné pii-
tomnosti radonu, pfispévek ostatnich radionuklidd
(izotopy radia, uranu) k ozafeni z pitné vody je
velmi nizky. Podle tdaji evidovanych v databazi
SUJB byla smérn4 hodnota pro objemovou aktivitu
radonu (50 Bg/l) v roce 2014 prekrocena v 13 %
pfipad. Mezni hodnota (300 Bg/l) byla piekro-
¢ena u sedmi vodovodd, nejvyssi zjiSténd hodnota
dosahla 687 Bg/l; u téchto vodovodi se projevila
koncici Zivotnost v minulosti instalovanych odrado-
novacich zafizeni a situace je feSena jejich postup-
nou obnovou. Primérné ozateni z vody v disledku
pritomnosti Rn-222 (efektivni davka z ingesce i in-
halace) je mozno odhadnout na 0,06 mSv/rok, coz

In 2014, 80% (7.9 million) of the population were
supplied with water from the distribution systems
in which no exceedance of any limit was recorded
for any indicator with significance for health.
On the other hand, at least one of the maximum
limit values for any indicator with significance
for health was exceeded in all analyzed samples
in 79 mostly smallest supply systems serving
altogether 13 thousand population.

Nitrates and chloroform appear to be the most
problematic contaminants of drinking water. The
limit value (50 mg/L) for nitrates was exceeded
in 1.9% of the analysed samples. In 88 water
mains serving a total of 39.6 thousand popula-
tion, the annual mean concentration of nitrates
was equal to or higher than the limit value (with
a range of 50.4-122.5 mg/L). Thirty-six of these
water mains had an exemption granted for the
content of nitrates. The limit value for chloroform
(30 ug/L) was exceeded in 1.1% of the analysed
samples. In 19 water mains serving a total of
18.4 thousand population, the annual mean con-
centration of chloroform was equal to or higher
than the limit value.

There is an increasing body of evidence on the
health significance of the optimal calcium and
magnesium content of drinking water. The moni-
toring has shown that only 27% of the population
are supplied with water with the recommended
calcium concentration (40-80 mg/L) and only
5% of the population are supplied with water
with the recommended magnesium concentration
(20-30 mg/L, Fig. 3.4). Twenty-five percent of the
population are supplied with water with optimal
hardness (2-3.5 mmol/L). Therefore, in most cases,
it is undesirable to modify the content of these
elements in households.

Radiation in drinking water is usually due to the
presence of radon; the contribution of other radio-
nuclides (radium and uranium isotopes) is very low.
According to the State Office for Nuclear Safety,
the reference level of radon activity was exceeded
in about 13% of the samples analyzed in 2014.
The limit value (300 Bg/L) was exceeded in seven
water mains in 2014. The highest recorded value
reached 687 Bg/L; in these water supplies the service
life of the older installed equipment was ending and
the situation was dealt by its gradual restoration.
Both the ingested and inhaled intake of radon
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je asi stokrat niZ§i neZ z radonu pronikajiciho
do budov piimo ze zemé. Celkové zplsobi obsah
radionuklidi pfitomnych v pitné vodé (radon,
izotopy uranu, radia a olova) efektivni davku
v priméru asi 0,07 mSv/rok. Pfijmem pitné vody
je Cerpano asi 5 % obecného limitu (1 mSv/rok)
daného vyhlaskou Statniho drfadu pro jadernou
bezpecnost €. 307/2002 Sb. o radiacni ochrané,
ve znéni pozdéjsich predpist.

Schvalené vyjimky

Pro 155 vodovodil platila v roce 2014 vyjimka
schvélena organem ochrany vetejného zdravi.
Mirnéjsi hygienicky limit, neZ stanovi vyhlaska
¢. 252/2004 Sb., byl nejcasteji povolen pro dusic-
nany (59 vodovodi zasobujici celkem 44,6 tisic
obyvatel). Povolena limitni hodnota se pohybo-
vala v rozmezi od 60 do 85 mg/l. Z dalSich zdra-
votné vyznamnych ukazateld byla vyjimka udélena
také pro desethylatrazin (11 vodovodd, 8,8 tisic
obyvatel) nebo uran (9 vodovodt, 11,7 tisic oby-
vatel). Pro zdravotné vyznamné ukazatele byla
vyjimka evidovdna u 98 vodovodu; tam Ize udélit
vyjimku na maximalné tfikrat tfi roky, pficemz
posledni (tfeti) obdobi podléha schvéleni Evrop-
ské komise. Podle tidaji v databazi IS platil
v 35 vodovodech (8 tisic obyvatel) alesponi po
¢ast roku 2014 uplny ¢i dil¢i zdkaz uZivani vody
z vodovodu jako vody pitné.

3.2 Expozice kontaminantiim z pitné vody

Ze vsech kontaminantd v pitné vode je privod
dusi¢nanil nejvyssi; pitim pitné vody z verejnych
vodovodi je prﬁmérné4 cerpano 5-7 % celkového
denniho pfijatelného pﬁ’vodu5 dusi¢nani (pfi denni
konzumaci 1 litru). U chloroformu byl zji$tén
primérny piivod z pitné vody predstavujici zhruba
jedno procento denniho tolerovatelného piivodu.
Koncentrace ostatnich hodnocenych kontaminantii
v pitné vode Casto nepresahuji mez stanovitelnosti

(Rn-222) from drinking water results in an esti-
mated effective dose of 0.06 mSv/year on average,
which is around one hundred times lower than that
from radon entering buildings directly from the
ground. The overall intake of radionuclides from
drinking water results in an estimated effective
dose of 0.07 mSv/year on average, i.e. in about 5%
of the general limit of 1 mSv/year laid down by
the State Office for Nuclear Safety in Regulation
307/2002 on radiation protection, as amended.

Granted exemptions

In 2014, 155 water mains had exemptions granted
by the public health protection authority. Less
stringent public health limits than those set in
Regulation 252/2004 applied most often to nitrates
(59 water mains serving a total of 44.6 thousand
population). The tolerated limit values ranged
from 60 to 85 mg/L. Other indicators significant
for health with the granted exemptions were
e.g. desethylatrazine (11 water mains, 8.8 thousand
population), uranium (9 water mains, 11.7 thousand
population). For the contaminants significant for
health a total of 98 exemptions were granted, it
can be granted for a maximum of three years but
not more than three consecutive times and the last,
third time has to be approved by the European
Commission. Based on the Information System data,
the supplied water was either prohibited or restricted
for use as drinking water at least for a part of 2014
in 35 water mains serving 8 thousand population.

3.2 Exposure to contaminants
from drinking water

As for the intake of contaminants from drinking
water, exposure to nitrates clearly predominates,
reaching about 5-7% on average4 of the overall
acceptable daily intake’ of nitrates (for a daily
consumption of 1 litre of tap water per person).

4 Velikost expozice kontaminantt v CR byla ziskana po-

moci stfedni koncentrace (medianu) koncentracive vodo-
vodech ziskanych rozbory vzorkd vody béhem roku. Prd-
mérna expozice za vsechny vodovody pak byla zvazena
poétem zasobovanych obyvatel, s vysledkem zhruba
5-6 % denniho pfijatelného pfivodu Pfi pouziti 90% kvan-
tilu koncentraci dusi¢énan( jde o hodnotu ve vysi 7-8 %.

Celkovy pfijatelny/tolerovatelny denni pfivod kontaminantu
je takovy pfivod potravinami, vodou, prachem apod.,
ktery podle soucasnych poznatk(l nepredstavuje zdra-
votni riziko ani pfi celozivotni expozici.

4 The magnitude of exposure to contaminants in the Czech
Republic was obtained as the median of concentrations
reported in the supply zones during the year. The mean
exposure for all supply zones was weighted by the
number of population. For the 90% quantile of con-
centrations, the exposure to nitrates was 7-8% of the
acceptable daily intake.

The overall tolerable daily intake of a contaminant is its
total intake from food, drinking water, dust, etc. that does
not pose a health risk, even if considered on a lifelong
basis, according to the latest knowledge.
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pouZité analytické metody, a proto expozici t€émto
latkdm nelze kvantifikovat. S jistotou lze vSak fici,
Ze prumérna expozice je mensi nez 1 % prislus-
ného expozi¢niho limitu.

Ackoliv primérny piivod dusi¢nand pitnou vodou
predstavuje pro obyvatele CR 5-7 % celkového
denniho pfijatelného piivodu, zhruba 45 tisic oby-
vatel zdsobovanych vefejnym vodovodem pfijme
dusi¢nanti denné pitnou vodou vice nez 20 %
jejich celkového prijatelného ptfivodu. JestliZe by
byl obsah dusi¢nand na trovni limitni hodnoty
(50 mg/l), prispivala by takova pitnd voda pri
spotfebé 1 1/den u dospélého cClovéka k celko-
vému prijatelnému ptivodu dusi¢nand 21 %, pfi
spotiebé 2 I/den pak 42 %. Rozdé€leni obyvatel
podle velikosti expozice kontaminantim z pitné
vody v roce 2014 je uvedeno na obr. 3.5.

Z hodnoceni velikosti expozice cizorodym latkdm
z pitné vody, pro které je stanoven expozicni limit
(arzen, chlorethen, dusitany, dusi¢nany, hlinik,
kadmium, mangan, méd, nikl, olovo, rtut, selen,
chloroform) nevyplyvéa pravdépodobnost posko-
zeni zdravi z hlediska nekarcinogennich ucinka.
Je vSak mozné, Ze v pripad€, Ze musi byt udélena
vyjimka, je organem ochrany zdravi urcena sku-
pina spotiebitelil jako ohrozena (obvykle kojenci
a malé déti nebo t€hotné Zeny), a pak je tato skupina
ze zasobovani vyloucena nebo piijem takové vody
omezen, aby nemohlo dojit k poSkozeni zdravi.

3.3 Karcinogenni riziko z pitné vody

Pro vypocet prfedpovédi teoretického zvySeni
pravdépodobnosti vzniku nadorovych onemoc-
néni v dasledku chronické expozice organickym
latkam (1,2-dichlorethan, benzen, benzo[a]pyren,
benzo[b]fluoranthen, benzo[k]|fluoranthen, bromdi-
chlormethan, bromoform, chlorethen (vinylchlorid),
dibromchlormethan, indeno[ /,2,3-cd]pyren, tetra-
chlorethen, trichlorethen) z pfivodu pitné vody byl
pouZzit linedrni bezprahovy model podle metody
hodnoceni zdravotniho rizika. Smérnice rakovin-
ného rizika byly prevzaty z materialu US EPA [1].
Pro vypocet ro¢niho pfispévku odhadu zvySeni
rizika byla pouZita hodnota primérné hmotnosti
Clovéka 64 kg, stiedni délka Zivota 72 roki a
celoZivotni expozice (pfepoctena na rocni expozici

The average daily intake of chloroform from
drinking water was roughly 1% of the tolerable
daily intake. As the concentrations of the other
contaminants in drinking water often do not reach
the detection limits of the respective analytical
methods used, it is not possible to quantify expo-
sure to these substances. However, it can be said
with certainty that, on an average, it is lower
than 1% of the respective exposure limit.

The mean intake of nitrates from drinking water
in the Czech Republic accounts for about 5-7% of
the overall acceptable daily intake; nevertheless,
about 45 thousand population of the Czech Republic
are supplied with drinking water that accounts for
more than 20% of the acceptable daily intake
of nitrates. If the nitrate content was as high as
the limit value (50 mg/L), such drinking water
would contributed with consumption of 1 L/day
for an adult to an overall acceptable intake by
21%, with a consumption of 2 liters/day by 42%.
The distribution of the population by magnitude
of exposure to contaminants from drinking water
in 2014 is shown in Fig. 3.5.

From the assessment of exposure to contaminants
in drinking water, for which the exposure limit was
set (arsenic, chloroethene, nitrites, nitrates, aluminum,
cadmium, manganese, copper, nickel, lead, mercury,
selenium, chloroform) it does not result the likeli-
hood of health complaints in terms of non-carcino-
genic effects. It is possible, however, that in the
event that it should be granted an exemption, the
public health authority designates a vulnerable
group of consumers (usually infants and young
children or pregnant women), and then this group
is excluded from the supply or consumption of such
water is limited to prevent damage to health.

3.3 Cancer risk from drinking water

To estimate incremental cancer risk from chronic
exposure to organic compounds (1,2-dichloroethane,
benzene, benzo[a]pyrene, benzo[b]fluoranthene,
benzo[k]fluoranthene, bromodichloromethane,
bromoform, chloroethene (vinyl chloride), dibromo-
chloromethane, indenol 1,2,3-cd[pyrene, tetrachloro-
ethene, and trichloroethene) from drinking water
intake, the linear no-threshold model was used in
accordance with the health risk assessment method.
The US EPA guidelines for carcinogen risk assess-
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a riziko) a stfedni hodnota spotfeby pitné vody
1 litr denné. Podle vypoctu teoretického zvySeni
pravdépodobnosti vzniku nddorovych onemocnéni
v dusledku chronické expozice karcinogennim
latkam, provedeného scitdnim ucinkd jednotli-
vych latek podle doporuceni agentury US EPA,
muze konzumace pitné vody z vefejného vodovodu
teoreticky pfispét k roénimu zvySeni pravdépodob-
nosti vzniku nadorovych onemocnéni pfiblizné
dvéma pripady na 10 miliénd obyvatel.

Vypocty expozice a rizika byly provedeny podle
standardniho postupu, nicméné pouZité expozi¢ni
faktory jsou vzdy zatiZeny urcitou mirou nejistoty,
jako naptiklad omezené spektrum sledovanych
zdravotné vyznamnych latek, individualni velikost
konzumace pitné vody z vodovodu, riiznid mira
vstiebani sledovanych latek v organismu apod.
To mohlo vést k nad- i podhodnoceni situace.
Inhalacni a dermélni expozice, které jsou u né-
kterych kontaminantl podobné vyznamné jako
konzumace, nebyly uvaZzovany, protoze chybi spe-
cifické udaje o chovani ceské populace pii vyuZi-
vani vody v domacnosti.

3.4 Jakost vody ve verejnych a komeréné
vyuzivanych studnach

V ramci celostdtniho monitoringu jsou informac-
nim systémem PiVo sbirdny také udaje o jakosti
pitné vody pochézejici z vefejnych studni a indi-
vidualnich zdroji vyuzivanych k podnikatelské
¢innosti, pro jejiz vykon musi byt pouzivana pitna
voda (komerc¢ni studny). V roce 2014 bylo ode-
brano 6 082 vzorka z 312 vefejnych a 2 361 ko-
mercnich studni. Z celkového poctu pres 140 tisic
stanovenych hodnot ukazateld jakosti pitné vody
bylo zaznamenino 5 540 (3,9 %) ptipadii nedo-
drzeni limitnich hodnot ukazatell, z toho limity
zdravotné vyznamnych ukazatell byly prekroceny
v 673 pfipadech. Tento pocet nedodrzeni limitu
vztazen k poctu stanoveni tohoto typu limitni hod-
noty znamena nedodrzeni NMH v 0,5 % stano-
veni. Relativné cetné byly nalezy nedodrZeni limit-
nich hodnot vSech mikrobiologickych ukazatelt
jakosti pitné vody, napt. Clostridium perfringens
(2,5 %), enterokoky (5 %), E. coli (3,9 %), koli-
formni bakterie (11,8 %). Z dalSich ukazatelll byly
nejcastéji nedodrzeny limitni hodnoty pH (15,1 %),
manganu (10,8 %), chloridii (5,5 %), dusi¢nani
(5,4 %) a desethylatrazinu (4,3 %).

ment were followed [1]. For the calculation of the
annual contribution to the estimated incremental
cancer risk, an average body weight of 64 kg,
mean life expectancy of 72 years, lifelong expo-
sure (converted to annual exposure and risk), and
a mean daily intake of 1 L of tap water per person
were considered. The theoretical incremental
cancer risk from chronic exposure to carcinogens
from the public water supply system was computed
as the sum of the effects of all compounds according
to the US EPA recommendations. From this calcu-
lation, it follows that the drinking water intake
might theoretically result in 2 incremental cancer
cases per 10 million population per year.

The calculations of exposure and risk were carried
out according to a standard procedure. Never-
theless, the considered exposure factors always
imply a certain level of uncertainty, e.g., due to the
limited spectrum of the monitored substances with
significance for health, interindividual variation
in tap water consumption and absorption of the
monitored substances in the body, etc. They might
result in risk underestimation or overestimation.
Inhalation and dermal exposure that are similarly
significant as the ingestion of some contaminants
were not taken into account, as specific data is
missing on the use of water in Czech households.

3.4 Water quality in public and commercial
wells

The monitoring data on drinking water quality
from public and commercial wells has also
been entered in the Information System. In 2014,
6,082 samples were collected from 312 public and
2,361 commercial wells. Of a total of 140 thousand
obtained results, 5,540 (3.9%) did not comply with
the limit values for the drinking water quality
indicators. Of that, the limits (MLVs) for the indi-
cators with significance for health were exceeded
in 673 of the analysed samples which mean 0.5%
of analyses relevant for this limit type. Failures to
comply with the limits for microbial indicators of
drinking water quality, e.g. Clostridium perfringens
(2.5%), enterococci (5%), E. coli (3.9%), coliforms
(11.8%), etc., were relatively common. Failures
to comply with the limits for other indicators were
most frequently observed e.g. for pH (15.1%),
manganese (10.8%), chlorides (5.5%), nitrates
(5.4%), and desethylatrazine (4.3%).
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3.5 Ukazatele pfimého poskozeni zdravi
z pitné vody

Pokud jde o akutni poSkozeni zdravi po konzumaci
pitné vody (otrava, infekéni onemocnéni), infor-
mace o piipadném poskozeni zdravi pitnou vodou
vychéazi z pfimého hlaseni pracovnikd odboru ko-
munalni hygieny krajskych hygienickych stanic
o zaznamenanych ndkazich, otravach ¢i jinych
onemocnénich, ke kterym doSlo v souvislosti
s jakosti a uzivanim pitné vody ze sledovanych
vodovodil a vefejnych (popf. pro zasobovani ve-
fejnosti pouzivanych) studni. V roce 2014 byly
ve Zlinském kraji zaznamenany a hlaseny dvé epi-
demie infek¢niho onemocnéni, v obou pfipa-
dech ziejmé zplisobeny vodou z komeréné vy-
uzivané studny.

3.6 Monitoring kvality rekreacnich vod
ve volné prirodé

Zdravotni rizika z rekreacnich vod, pokud po-
mineme utonuti a Urazy, jsou spojena predevsim
s kontaminaci patogennimi mikroorganismy,
rozvojem sinic a fas a na nékterych mistech také
s cerkariovou dermatitidou (projevuje se intenziv-
nim svédénim). Masovy vyskyt sinic a fas a vy-
znamné zneCiSténi prirodniho i antropogenniho
pivodu mize také negativné ovlivnit atraktivitu
rekreacnich vod pro koupajici se osoby. Systema-
ticky se monitoruje vyskyt indikatora fekalniho
znecisténi (E. coli a intestindlni enterokoky), sinic
a fas a pfirodniho zneciSténi a zneciSténi od-
pady. Vysledky monitorovani se hodnoti prevazné
na zékladé posledniho odbéru kromé indikatort
fekalniho znecisténi, u kterych se provadi po kazdé
koupaci sezéné tzv. klasifikace z dat za predchozi
Ctyfi roky.

Do informac¢niho systému jsou zasildna data
o kvalit¢ vody pro koupini béhem koupaci se-
z6ny. Organy ochrany verejného zdravi pravi-
delné provadi souhrnné hodnoceni podle vy-
hlasky ¢.238/2011 Sb. v platném znéni, a pii-
sluSnych metodickych doporuceni a oznacuji
kvalitu koupaci vody pomoci pétibodové stup-
nice. Aktualni kvalita koupacich vod je pfi-
stupna vefejnosti na webovych strankach kraj-
skych hygienickych stanic, na strankdch Narod-
niho geoportalu INSPIRE spravovaném agenturou

3.5 Drinking water related human health
impairment

In the case of acute injury after consumption of
drinking water (poisoning, infectious diseases),
information on the potential harm of drinking
water is based on direct reporting of the Depart-
ment of communal hygiene in regional health
authorities of recorded infections, poisoning, or
other illnesses that occurred in relation to the
quality and the use of drinking water from a public
water supply monitored and public (or used for
public water supply) wells. In 2014 there were
recorded and reported two epidemics of infectious
diseases in Zlin region, probably caused by water
Jfrom commercially used wells.

3.6 Monitoring of the bathing water quality

Health risks of recreational waters leaving aside
the drowning and injuries are mainly associated
with contamination by pathogenic microorga-
nisms, development of algae and in some places
also with cercarial dermatitis (manifested by
intense itching). Mass occurrence of cyano-
bacteria and algae, and significant pollution
of natural and anthropogenic origin may also
negatively affect the attractiveness of recreational
waters for bathers. Systematically monitored is the
occurrence of indicators of fecal contamination
(E. coli and intestinal enterococci), cyanobacteria
and algae, natural pollution and pollution by
wastes. Monitoring results are evaluated mainly
on the basis of the last sampling with exception
of fecal pollution indicators, at which the classifi-
cation of data for the previous four years after
each bathing season has been performed.

Recreational water quality data have been entered
in the Information System throughout the bathing
season. The public health protection authorities
evaluate the data on a regular basis according to
the Regulation 238/2011 as amended, and relevant
guidelines rating the areas on a scale from 1 to 5.
The most recent recreational water quality data
are accessible by the public at the websites of
the regional public health agencies, National
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CENIA® a na webové strance Koupaci vody7.
Vyvoj kvality koupacich vod v letech 2004 az 2014
je uveden na obr. 3.6, na némZ je kazda lokalita
charakterizovana nejhor§im hodnocenim béhem
koupaci sezény. Hodnocenych koupacich vod je
pres 250 (v roce 2012 — 261; 2013 — 258; 2014 — 251).
Nejvétsim problémem tuzemskych piirodnich vod
nadéle zdstava masovy vyskyt sinic tvoricich vodni
kvéty, a to zejména béhem letnich mésicl a za-
¢atkem podzimu. ZhorSené hodnoceni kviili néle-
z0m indikatort fekalniho znecisténi je méné Casté.
Od roku 2006 byl na Sesti lokalitich zaznamenan
epidemicky vyskyt cerkariové dermatitidy.

Ze ziskanych dat je také kaZzdy rok zpracovana
zprava podle pozadavki EU a zaslana Evropské
komisi. Tato zprava, do které jsou zahrnuty pouze
vyznamnéjsi koupaci vody ve volné prirodé (podle
smérnice 2006/7/ES se na nich koupe velky pocet
lidi), je zaloZena predevSim na vysledcich sle-
dovani indikatort fekalniho znecisténi. Kvalitu
rekrea¢nich vod v CR je podle kritérii EU moZno
hodnotit jako pomérné dobrou. Zpocatku monito-
rovani byl podil vyhovujicich koupacich vod nizky
vzhledem ke zna¢nému poctu vod s nedostateCnym
vzorkovanim. Postupné stoupal pocet koupacich vod,
které vyhové€ly limitnim poZadavkim EU. Zatimco
v roce 2004 vyhoveélo pozadavkidm 49 % z celko-
vého poctu sledovanych koupalist, v roce 2011
to bylo jiz 87 %. Pocet hlasenych koupacich vod
do EU, kde je kvalita vody sledovana, klesl ze 176
v roce 2004 na 152 v roce 2014. Od roku 2012
Evropsk4 komise hodnoti a klasifikuje koupaci vody
v EU podle novych pravidel uvedenych ve smér-
nici 2006/7/ES (viz § 9 vyhlasky ¢. 238/2011 Sb.,
v platném znéni). V letech 2012-2014 vyhovéla
novym limitnim pozadavkim EU (byla zarazena
alespoii do kategorie prijatelna jakost vody) vétSina
koupacich vod v CR — pfiblizn& 90 %, v roce 2014
pak konkrétné 139 z celkovych 152, tj. 91,4 %.

Citace:

[1] Risk-Based Concentration Table, May 2014
Update, United States Environmental Protection
Agency, Philadelphia 2014.

Geoportal INSPIRE® maintained by the CENIA
agency and Bathing water portal7. Development of
the bathing water quality in the years 2004-2014 is
shown in Fig. 3.6, where each site is characterized
by the worst assessment during the bathing season.
The number of evaluated bathing waters is over 250
(in 2012 — 261, 2013 — 258, 2014 — 251). The most
serious problem of recreational waters remains
a mass occurrence of cyanobacteria forming water
blooms, especially during the summer months and
early fall. Deteriorated rating due to indicators
of fecal contamination is less often. Since 2006,
the five localities recorded epidemic occurrence
of cercarial dermatitis.

From the data obtained, reports are produced
in accordance with the EU requirements and sub-
mitted to the European Commission. This report,
in which are included only significant bathing
waters in open air (under Directive 2006/7/EC
there bathe a large number of people) is based
primarily on the results of monitoring indicators
of fecal contamination. The recreational water
quality in the Czech Republic can be rated as
relatively good. At the very beginning, the propor-
tion of the compliant recreational water areas
was low because of the low sampling frequency
in many of them. In 2004, the compliance rate
was 49% in comparison with 87% in 2011.
The number of bathing water quality monitoring
points, the data from which have been reported to
the EU, dropped from 176 in 2004 to 152 in 2014.
Since 2012 the European Commission evaluates
and classifies the EU bathing waters according
to the new regulations published in the Directive
2006/7/ES (in the Decree 238/2011 Coll. as
amended — § 9). Nevertheless, the new EU limits
were met, i.e. the bathing water quality was rated
at least as acceptable, in most, i.e. in 139 (91.4%)
of 152 outdoor bathing areas.

References:

[1] Risk-Based Concentration Table, May 2014
Update, United States Environmental Protection
Agency, Philadelphia 2014.

6 http://geoportal.gov.cz/koupaci_vody

7 www.koupacivody.cz

6 http://geoportal.gov.cz/koupaci_vody

7 www. koupacivody.cz
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Obr. 3.1 Cetnost nedodrzeni limitnich hodnot podle velikosti zasobované oblasti,
2006-2014
Fig. 3.1 Exceedance of the DW quality limit values by size of the supply zone, 2006-2014
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Obr. 3.2 Cetnost nedodrzeni limitni hodnoty pro mikrobiologické a biologické
ukazatele, 2014
Fig. 3.2 Exceedance of the limit values for microbiological and biological
indicators, 2014
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Obr. 3.3 Cetnost nedodrzeni nejvy$$i mezni hodnoty pro chemické latky, 2014
Fig. 3.3 Exceedance of the maximum limit value for chemicals, 2014
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Zadné prekrogeni nejvy$si mezni hodnoty u obou typl oblasti: microcystin-LR, kyanidy, tetrachlorethen, méd, PAU. Zadné
prekroceni nejvy$si mezni hodnoty u oblasti nad 5 000 obyv. a ¢etnost pfekroceni do 0,1 % u oblasti do 5 000 obyv.: trichlorethen,
simazin, rtut, pesticidni latky celkem, fluoridy, benzen, benzo[a]pyren, 1,2-dichlorethan.

No excessive values in both types of supply zones: microcystine-LR, cyanide, tetrachloroethene, copper, PAHs. No excessive
values in supply zones over 5,000 pop. and up to 0.1% in supply zones below 5,000 pop.: trichloroethene, simazine, mercury,
pesticides total, fluorides, benzene, benzo[a]pyrene, 1,2-dichloroethane.

Obr. 3.4 Rozdéleni obyvatel podle obsahu hoiéiku a vapniku v dodavané pitné vodé, 2014
Fig. 3.4 Distribution of the population by magnesium and calcium content in tap water, 2014
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Obr. 3.5 Rozdéleni obyvatel podle expozice chemickym latkam z pitné vody, 2014
Fig. 3.5 Distribution of the population by exposure to chemicals from drinking
water, 2014
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Obr. 3.6 Vyvoj kvality koupacich vod podle souhrnného hodnoceni CR, procentualni
zastoupeni kategorii, 2004—2014
Fig. 3.6 Trend in bathing water quality by summary national evaluation, percentage
of categories, 2004-2014
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4. ZDRAVOTNI DUSLEDKY
A RUSIVE UCINKY HLUKU

Subsystém III zahrnuje monitorovani hluku opa-
kovanym 24 hodinovym méfenim v méficich
mistech a dotaznikové Setfeni ve sledovanych
lokalitdch. Méfeni hluku probihalo od roku 1994
do roku 2006 kazdoro¢né v 19 méstech CR.
V kazdém mésté byly vybrany dvé lokality s roz-
dilnou intenzitou hluku, v kazdé lokalité¢ bylo
zvoleno vzdy jedno méfici misto. Od roku 2009
probihd méfeni periodicky s intervalem 2-3 roky,
od roku 2011 je realizovdno v 9 méstech (Havli¢-
kav Brod, Hradec Kralové, Jablonec nad Nisou,
Olomouc, Ostrava, Plzefi, Praha 3, Usti nad Orlici
a Znojmo) tj. celkem v 18 lokalitach.

4.1 Metoda monitorovani hluku

Meéfeni hluku bylo v roce 2014 zajiStovano firmou
MaREXCOM, s. r. o. jako vefejna zakazka. V jed-
notlivych méficich mistech probéhlo 24-hodinové
méfeni hluku dvakrat, poprvé v dubnu az Cervnu,
podruhé v zafi az fijnu. Méfeni probihala za stan-
dardnich podminek danych v Metodickém navodu
pro méfeni a hodnoceni hluku v mimopracov-
nim prostiedi. Sledovani klimatickych podminek
se provadélo po celou dobu méfeni. Méfeni ne-
probihala v pfipadé neobvyklych hlukovych si-
tuaci, jako je napf. uzavéra komunikace, stavebni
prace apod. Z téchto divodi nebylo provedeno
méfeni v lokalité¢ Havlickiv Brod, Prazska v jar-
nim obdobi 2014 a v lokalitach Ostrava, 17. listo-
padu a Ostrava, Havlickovo namésti v podzimnim
obdobi 2014. Tato méfeni byla provedena v jar-
nim obdobi roku 2015. Soucasti kaZdého méreni
bylo s¢itani Cetnosti a intenzity dopravy v souladu
s Novelou metodiky vypoctu hluku silni¢ni do-
pravy z roku 2004. Pro dodrzeni jednotného po-
stupu méfeni jako v predchozich obdobich slou-
7ily katalogové karty jednotlivych lokalit a manual
méfeni. Vysledek méfeni predstavuje veSkery
hluk v mist¢ méfeni vetné hluku pozadi, elimino-
van je pouze vliv atypickych hlukovych udélosti;
nejistota méreni je + 2 dB.

Od roku 2010 vstoupil v platnost Metodicky navod
pro hodnoceni hluku v chrdnéném venkovnim
prostoru staveb. Tento metodicky navod stanovuje
jako hodnotici veli¢inu hladinu akustického tlaku
zvuku dopadajiciho na fasadu a udava korekce

4. COMMUNITY NOISE
AND HEALTH

Subsystem IIl comprises monitoring of noise levels
by repeated 24 hour measurements at measuring
sites, and a questionnaire survey in the monitored
localities. Noise measurements have been con-
ducted from 1994 to 2006 on an annual basis in
19 towns in the Czech Republic. In each town
two localities with varying noise intensity were
selected for measuring. Since 2009, measurements
have been carried out in 2-3 yearly intervals, and
since 2011 have involved a total of 9 towns (Havlic-
kiiv Brod, Hradec Krdlové, Jablonec nad Nisou,
Olomouc, Ostrava, Plzeri, Prague district 3, Usti
nad Orlici and Znojmo) comprising 18 localities.

4.1 Methods of noise monitoring

In 2014, noise measurements were conducted
under public contract by MaREXCOM, s. r. o.
24-hour noise levels were measured in two phases,
from April to June and September to October, under
standard conditions as stipulated by Methodical
Instructions for Measurement and Evaluation of
Noise in a Non-Occupational Environment. Climatic
conditions were registered throughout the moni-
toring period. Due to the fact that measurements
were not performed under certain conditions
(building work, road closure, etc.) the following
localities were not included: Havlickitv Brod,
PraZskd in spring 2014, Ostrava, 1 7th listopadu
and Ostrava, Havlickovo ndmésti in autumn 2015.
Each measurement included calculation of traffic
frequency and intensity as stipulated by the Amend-
ment to Traffic Noise Assessment act from 2004.
To ensure a unified measurement procedure a mea-
surement manual and catalogue cards of individual
localities were used. The results represent all noise
at the measurement site including background
noise at a = 2 dB level of uncertainty; atypical
noise events were rejected.

Since 2010, the Methodical Instructions for Evalua-
tion of Noise Assessment in the Protected Out-
door Areas of Buildings have been in effect. These
methodical instructions stipulate the actual assess-
ment value as the acoustic pressure level acting
on a building facade, and presents corrections
for sound reflection. The instructions are prima-
rily intended to assist unification of procedures
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k jejimu ziskani (korekce pro odrazy). Metodicky
navod je urcen primarné ke sjednoceni postupu
pfi vykonu statniho zdravotniho dozoru. Pro ucely
monitorovani hluku a porovnani vysledkd ziska-
nych v obdobi do roku 2009 s vysledky za roky
2011 a 2014 byla k analyze pouZita pfimo hodnota
hluku naméfena pred fasadou, bez pouziti korekce
pro odrazy. Hladina akustického tlaku zvuku vy-
jadfena podle platného metodického navodu je
uvedena v odborné zpravé subsystému.

4.2 Hlucénost v lokalitach

Vystupem méteni jsou hlukové ukazatele dané
vyhlaskou 523/2006 Sb. o hlukovém mapovani:
L4 pro den, L pro vecer, L, pro noc a Lgy, pro
den-vecer-noc. Poradi lokalit podle hlu¢nosti je
znazornéno na obr. 4.1 a 4.2. Lokality jsou sefa-
zeny podle primérné hladiny akustického tlaku
ze dvou méfeni v roce 2014 (resp. 2014 a nahrad-
niho méfeni 2015). Primér je srovnan s rozpétim
vSech rocnich priméra ziskanych v predchozich
letech monitorovani.

Vv

telich lokalita Plzen, Klatovska, dale Konévova
v Praze 3 a ulice Prazskd v Havlickové Brodé¢.
nad Nisou, a déle lokality Praha 3, Pod lipami,
Usti nad Orlici, Popradské a Hradec Kralové, Lab-
ska kotlina. Prevazujicim zdrojem hluku ve vétSing
lokalit je silni¢ni doprava. Nejvyssi pocet vozidel
projizdél lokalitami Plzen, Klatovska a Hradec
Kralové, Baarova. Doprava néakladni a autobusova
byla nejintenzivnéj$i v lokalit¢ Havlickiv Brod,
Prazsk4. V obou lokalitéach v Usti nad Orlici ovliv-
fiuje hlukovou situaci Zeleznice. Pocet projizdé-
jicich vozidel neodpovidd vzdy nutné hladiné
akustického tlaku, nebot velky vliv ma té7 vzda-
lenost budov od komunikace a jejich usporadani
(souvisla nebo nesouvisla fada) a u tichych lokalit
téz hluk doléhajici z okolnich komunikaci.

Ve srovnani s predchozim méfenim v roce 2011
byly zaznamenany zmény hlukovych ukazatell
v lokalitaich Hradec Kralové, Labska kotlina
(pokles Ly 0 2,1 a L, 0 2,2 dB) a Usti nad Orlici,
Popradska (pokles L4 o0 2,4 dB). Jde o tiché loka-
lity, kde zjiSt€na hlucnost do znacné miry podléha
nahodnym vlivim. Rozdily jsou malé a jen lehce
prevysuji deklarovanou pfesnost méfeni + 2 dB.

employed in national health surveillance. Noise
level values measured directly in front of building
facades, without corrections for reflected sound,
were used in noise monitoring and for comparison
of results acquired in the period before 2009
with those measured in 2011 and 2014. Acoustic
pressure levels expressed according to the valid
methodical instructions are presented in the sub-
system technical report.

4.2 Noise levels in the monitored localities

Results are given as noise descriptors, as stipulated
by Regulation 523/2006 Coll. on noise mapping:
L, for daytime, L, for evening, L, pro night a Ly,
for day-evening-night. The sequences of locali-
ties arranged by noise are presented in fig. 4.1
and 4.2. The localities are arranged according
to mean acoustic pressure levels recorded during
two sessions in 2014 (2014 and substitute measure-
ment in 2015). The mean is compared to the
range of all annual means recorded in previous
monitoring years.

The localities with the highest values for all
descriptors were: Klatovskd in Plzen, Konévova
in Prague district 3 and PraZskd in Havlickiv
Brod. Lowest values were recorded in Msenskd in
Jablonec nad Nisou, localities in Prague district 3,
Pod lipami, Popradskd in Usti nad Orlici, and
Labskd kotlina in Hradec Krdlové. Traffic is the
predominant source of noise in the majority of
localities. The highest rates of vehicular traffic
were in Klatovskd in Plzern and Baarova in Hradec
Krdlové. Cargo and bus traffic was most intense
in PraZskd in Havlickitv Brod. Both localities in
Usti nad Orlici are affected by railway traffic.
The numbers of passing vehicles do not always
correspond to acoustic pressure levels because
a major influence is the distance of buildings from
the traffic networks and their layout (coherent or
disjointed building arrangement). Quiet localities
are affected by noise from adjacent traffic.

In comparison to the previous measurements taken
in 2011, changes in noise descriptor values were
registered in Labskd kotlina in Hradec Krdlové
(L, decreased by 2.1 and L, by 2.2 dB) and Poprad-
skd in Usti nad Orlici (Ly decreased by 2.4 dB).
These localities are classed as quiet and recorded
noise levels are largely random. The differences
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Hodnoceni hladin hluku v roce 2014 (resp. 2015)
pro ukazatel L4y, navazuje na predchozi ana-
lyzu dlouhodobych trendl vyvoje v jednotlivych
lokalitach v letech 1994-2006 zpracovanou me-
todou linearniho regresniho modelu. Porovnani
s trendy ocekavanymi podle tohoto modelu ukazuje
tab. 4.2.1. Plivodné zjistény pokles hladin akustic-
kého tlaku ztstal v roce 2014 zachovan ve tfech
lokalitach. V dalSich Sesti lokalitach je stav stabilni,
kdy dochazi pouze k ndhodnému kolisani hladin
akustického tlaku. Zména dosavadniho trendu
vyvoje byla zjisténa v Sesti lokalitich. Ve ctyfech
z nich (Havlickiv Brod, PraZzska, Jablonec nad
Nisou, B. Némcové, Olomouc, Foersterova a Plzen,
Skrétova) doSlo k pfiznivé zméné vyvoje; na-
méfené hodnoty byly niZsi nez hodnoty ocekavané
podle linearniho regresniho modelu. Ve dvou loka-
litach (Olomouc I. P., Pavlova a Ostrava, Havlic¢-
kovo namésti) byly naméfené hodnoty naopak
vy$si neZ hodnoty modelem ocekavané.

are small and only slightly exceed the declared
measurement accuracy of £ 2 dB.

Evaluation of noise levels measured in 2014 and
2015 for Ly, follows on from the 1994-2006
analysis of long-term development of trends in
individual localities, in which linear regression
was used. Comparison of trends predicted by this
model is presented in Tab. 4.2.1. The detected
decrease of acoustic pressure levels remained the
same in three localities in 2014. Stable conditions
were registered in a further six localities, with only
random fluctuation of acoustic pressure levels.
Changes in existing development of trends were
revealed in six localities, of which four (PraZskd in
Havlickiiv Brod, B. Némcové in Jablonec nad Nisou,
Foersterova in Olomouc and Skretova in Plzeri)
had lower values than predicted by linear regres-
sion. Conversely, two localities (I. P. Pavlova in
Olomouc and Havlickovo ndmésti in Ostrava) had
higher values than those predicted in the model.

Tab. 4.2.1 Vyvoj hlukového ukazatele pro den-vecer-noc (Lgyy,) v letech 1994-2011 a 2014/2015
Tab. 4.2.1 Trends of the noise descriptor for day-evening-night (Lg,,,) in 1994-2011 and 2014/2015

Lokalita / Locality

Linearni trend / Linear trend

2014/2015*

Havli¢kav Brod, Prazska*

rast
increase

trend nepotvrzen — nizsi hodnoty
trend not confirmed — lower values

Havli¢kav Brod, Zizkov

stabilni — ndhodné kolisani hodnot

trend potvrzen

stable — random fluctuation in values | trend confirmed
Hradec Kralové, Labska kotlina stabilni — ndhodné kolisani hodnot trend potvrzen
stable — random fluctuation in values | trend confirmed

Jablonec nad Nisou,
Bozeny Némcové

stabilni — nahodné kolisani hodnot
stable — random fluctuation in values

trend nepotvrzen — niZSi hodnoty
trend not confirmed — lower values

Jablonec nad Nisou, M$enska

stabilni — nahodné kolisani hodnot
stable — random fluctuation in values

trend potvrzen
trend confirmed

Olomouc, Foesterova

rdst
increase

trend nepotvrzen — nizsi hodnoty
trend not confirmed — lower values

Olomouc, I. P. Pavlova

stabilni — nahodné kolisani hodnot
stable — random fluctuation in values

trend nepotvrzen — vyssi hodnoty
trend not confirmed — higher values

Ostrava, 17. listopadu*

stabilni — nahodné kolisani hodnot
stable — random fluctuation in values

trend potvrzen
trend confirmed

Ostrava, Havlickovo nam.* pokles trend nepotvrzen — vyssi hodnoty
decrease trend not confirmed — higher values
Plzen, Klatovska pokles trend potvrzen
decrease trend confirmed

Plzen, Skrétova

stabilni — ndhodné kolisani hodnot
stable — random fluctuation in values

trend nepotvrzen — nizSi hodnoty
trend not confirmed — lower values

Praha 3, Konévova pokles trend potvrzen
decrease trend confirmed
Praha 3, Pod Lipami stabilni — ndhodné kolisani hodnot trend potvrzen
stable — random fluctuation in values | trend confirmed
Usti nad Orlici, Jilemnického stabilni — nahodné kolisani hodnot trend potvrzen
stable — random fluctuation in values | trend confirmed
Znojmo, Rooseveltova pokles trend potvrzen
decrease trend confirmed

* z technickych dlivodl jedno ze dvou méfeni provedeno na jafe 2015 / for technical reasons one measurement performed in 2015
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Dietarni expozice

Dietary exposure
5. ZDRAVOTNI DUSLEDKY 5. HEALTH EFFECTS
ZATEZE LIDSKEHO ORGANISMU AND RISKS OF HUMAN
CIZORODYMI LATKAMI DIETARY EXPOSURE
Z POTRAVINOVYCH RETEZCU, TO CHEMICALS
DIETARNI EXPOZICE FROM FOOD CHAINS

Subsystém se v monitorovacim obdobi roku 2014
skladal ze Ctyf projektovych casti. Prvni Cast —
systém vzorkovani potravin — probiha v souladu
s metodickymi pozadavky hodnoceni dietarni
expozice a je prubézné modifikovana tak, aby bylo
dosazeno reprezentativniho odbéru vzorkd potra-
vin z hlediska chovéni populace. Druhd projektova
¢ast byla zaméfena na hodnoceni ptivodu vybra-
vyZivy populace. Zahrnuje zékladni charakterizaci
zdravotnich rizik spojenych s nedostate¢nym pii-
vodem nutrientd. Treti projektova ¢ast je cilenym
monitoringem vyskytu falSovanych potravin a po-
travin na bazi geneticky modifikovanych (GM)
organismil na trhu v CR. Jde nejen o ,,zdravotni
kontrolu®, ale také o kontrolu kvality ve smyslu
klaméni spotfebitele. Tato Cast reaguje na nej-
novéjsi pozadavky EK, nevladnich organizaci, ale
predevsim Siroké spottebitelské vefejnosti, které
neni lhostejny vztah mezi potravinami, vyZivou
a zdravim. V posledni dobé stoupla mira falSovani
potravin v celém svété, coz miZe mit i zdravotni
dasledky (obsah Skodlivych latek nebo odliSny
obsah nutri¢né vyznamnych latek). Ctvrtd projek-
tova cast, historicky nejstar$i, legislativné jasné
zakotvena, a tak také logicky laboratorné nejroz-
sahlejsi, se zabyvala monitorovanim dietarni expo-
zice populace vybranym Skodlivym chemickym lat-
kam. Vyuzivid metodologické uspofadani tzv. total
diet study. Na rozdil od béZné kontroly potravin,
zahrnuje cely model chovani spotfebitele od suro-
viny aZz po pokrm a pracuje s celou paletou obvykle
konzumovanych potravin. Je to jediny ekonomicky
zplsob, jak provadét presnéjsi charakterizaci zdra-
votnich rizik. V roce 2014 probihal prvni rok z dvou-
leté periody vzorkovani. Vysledky budou komple-
tovany a publikovany v roce 2016.

5.1 Systém vzorkovani potravin
reprezentujicich obvyklou dietu
populace v CR

Odbéry vzorkl potravin byly realizovany ve 24
kvétn€ vybranych sidlech republiky (tab. 5.1.1),
s ohledem na pocet obyvatel (tab. 5.1.2), rozdé-

In 2014 monitoring period, the subsystem was
composed of four project parts. The first part —
food sampling system — has been proceeding in
compliance with the requirements of dietary
exposure assessment. It has been modified con-
tinuously to reach representativeness in food
sampling in term of population behaviour. The
second part of the project focused on nutrient
intake. It provides information on nutrition for
the population and analysed health risk asso-
ciated with insufficient nutrient intake. The third
part is targeted monitoring the incidence of food
fraud and genetically modified (GM) organisms on
the Czech market. It is not only “health control”
but also quality control in terms of consumer
deception being conducted primarily to satisfy
the latest requirements of the European Com-
mission as well as non-governmental organi-
zations and public demand for healthy food.
Recently, fake food production has increased
around the world. Fake food can have an impact
on health (due to harmful substances in food
or different nutrient content). The oldest part of
the subsystem is the fourth part covered by the
EU and CR legislation dealing with monitoring
of dietary exposure of the population to selected
harmful chemical substances. It employs the Total
Diet Study (TDS) methodology which, unlike
regular food controls, includes entire model of
consumer behaviour and full spectrum of food
(including food processing and cooking). It is
the only economic way to perform precise health
risks assessments. A two year sampling period
started in 2014. The results will be completed
and published in 2016.

5.1 Food sampling system based
on dietary patterns of the Czech
population

The collection of food samples was carried out
in 24 selected locations in the Czech Republic
(Tab. 5.1.1) based on the number of inhabitants

SZU Praha, Ustiedi Systému monitorovani
NIPH Prague, Headquarters of the Monitoring System

47



Souhrnna zprava za rok 2014
Summary Report, 2014

Tab. 5.1.1 Mista odbéru vzorku potravin v trzni siti, 2014
Tab. 5.1.1 Sampling localities in the market network, 2014

Termin |/ Term |
14.1.-25. 2. 2014

Termin Il / Term Il
18. 3.-29. 4. 2014

Termin lll / Term 11l
20.5.-16. 9. 2014

Termin IV / Term IV
7.10.-18. 11. 2014

Beroun (3x)

Odolena Voda (1x)
Kostelec n. Labem (1x)
Libeznice (1x)

Ostrava (3x)

Jihlava (3x)

Pisek (3x)
Kladno (3x)
Litovel (1x)
Lutin (1x)
Slatinice (1x)
Brno (3x)

Ceské Budgjovice (3x)
Jigin (3x)

Chrudim (3x)

Mikulov (1x)

HruSovany n. JeviSovkou (1x)

Drnholec (1x)

Viasim (1x)

Votice (1x)

Trhovy Stépanov (1x)
Praha (3x)

Sumperk (3x)

Kyjov (3x)

Tab. 5.1.2 Vybér nakupnich mist a pocet nakupu potravin dle velikosti obce (EHIS CR, 2009)
Tab. 5.1.2 Selection of shopping localities and no. of purchases according to size of municipality

(EHIS CR, 2009)

Obec % obyvatelstva Pocet nakupnich mist Pocet nakupt
Municipality % population No. of outlets No. of purchases
Nad / Over 100 000 obyv. / pop. 22 6 18
50 000-99 999 obyv. / pop. 11 4 12
20 000-49 999 obyv. / pop. 12 4 12
10 000—19 999 obyv. / pop. 9 2 6
5 000-9 999 obyv. / pop. 10 4 12
2 000—4 999 obyv. / pop. 11 4 12
Do/ To 1 999 obyv. / pop. 25 8* 24
Celkem / Total 100 32 96

* Téchto 8 nakupnich mist podle poctu obyvatel je ve skuteénosti reprezentovano 24 obcemi, protoze v kazdé z nich se
predpoklada pouze 1 dostupna prodejna potravin (u vétSich sidel se predpokladaji 3 prodejny) pro pofizeni vzorku.
* These 8 outlets cover 24 municipalities (according to number of inhabitants) because in each of them is expected only

1 shop (in bigger municipalities 3 shops) to obtain samples.

lenych do 4 tzemnich regiont (kvadranti). V kaz-
dém vybraném sidle je odbér vzorkd provadén
podle velikosti sidla ve tfech nebo jedné prodejné
tak, aby bylo dodrZeno pomérné zastoupeni ve-
likosti prodejen podle skutecnych preferenci spo-
trebiteld. Pocet vzorkovacich mist vychazi z ka-
pacitnich/finan¢nich moznosti tak, aby navazoval
na predchozi systém vzorkovani a byl reprezen-
tativni z hlediska tzemi republiky. Béhem dvou-
letého monitorovaciho cyklu (2014/2015) jsou
vzorky odebirdny v 96 rtznych prodejnach, na
48 rtznych mistech republiky, v 8 riznych Caso-
vych obdobich tak, aby byl zahrnut ocekavany
vliv velikosti sidelnich mist, typu prodejen i moZz-
nych sezonnich zmén v z4sobovani potravinami
(nédkupy vétSinou v hlavni sez6né).

5.2 Hodnoceni pfivodu nutrientd

Hodnoceni pfivodu vybranych nutrientt a mikro-
nutrientd (vapnik, hoic¢ik, fosfor, Zelezo, zinek,
sodik, draslik, selen, j6d, méd, chrém, mangan,

(Tab. 5.1.2), divided into 4 regions (quadrants).
According to municipality size, samples were
collected in each location in one or three shops
to reflect the size of outlets in line with con-
sumer preferences. The number of sampling sites
is based on financial and capacity options and
the system follows the previous sampling covering
all regions nationwide. In two-year monitoring
cycle (2014/2015), samples were collected from
96 different outlets, at 48 different locations,
over 8 periods of time in order to reflect muni-
cipality size, outlet type and expected seasonal
changes in food supply (shopping mainly during
the peak season).

5.2 Evaluation of nutrient intake

Evaluation of selected nutrient and micronutrient
intake (calcium, magnesium, phosphorus, iron,
zinc, sodium, potassium, selenium, iodine, copper,
chromium, manganese, molybdenum, and nickel)

48

SZU Praha, Ustfedi Systému monitorovani
NIPH Prague, Headquarters of the Monitoring System



Dietarni expozice
Dietary exposure

molybden a nikl) bylo provedeno na zakladé
udajii z obdobi 2012/2013. Cilem bylo posoudit
adekvatnost pfivodu pro rizné skupiny popu-
lace CR. K hodnoceni byla vyuzita data o spotiebé
potravin z narodni Studie individudlni spotfeby po-
travin (SISP04) a aktualni hodnoty obsahu mine-
ralnich latek v potravinich stanovenych v ramci
projektu IV monitoringu. Na zdkladé zjiSt€éného
individudlniho denniho pfivodu pro vSechny osoby
ve vybérovém souboru byla stanovena distribuce
obvyklého privodu (,,usual intake) v jednotlivych
populacnich skupinich. Vysledné hodnoty pak
byly porovnany s dostupnymi doporucenymi vy-
Zivovymi divkami. VyuZita byla zejména nova
evropska doporuceni AR/AI (Average Require-
ment/Adequate Intake) publikovana Evropskou
agenturou pro bezpecnost potravin (EFSA) v le-
tech 2013 az 2015, americk4 doporuceni EAR/UL
(Estimated Average Requirement/Tolerable Upper
Intake Level) [1], a v nékterych piipadech také starsi
evropska doporuceni AR/LTI (Average Require-
ment/Lowest Threshold Intake) [2]. VSechna uve-
dend doporuceni svym forméatem vyhovuji hodno-
ceni adekvéatnosti vyZivy u populaénich skupin.

V pripadé vapniku byl nizky piivod ve srov-
nani s vyZivovymi davkami zaznamendn ve vSech
hodnocenych populac¢nich skupindch, nejniZsi
hodnoty byly u starSich osob (vék 60+). Pfi srov-
nani s evropskym doporuc¢enim AR byl ptivod
véapniku nizky u 86 % Zen a 76 % muZzi starSich
60 let. Pfi porovnani s doporu¢enim EAR se privod
jevil jako nedostate¢ny dokonce u vice nez 95 %
osob této populacni skupiny (obr. 5.1). U horciku
byl nedostate¢ny privod zjistén napii¢ celou popu-
laci, s vyjimkou veékové skupiny déti 4-6 let. Nej-
zavaznéjsi situace byla zjisténa ve skupiné dospi-
vajicich divek ve véku 15-17 let a star§ich Zen
(vék 60+), kde prakticky Zadna osoba nedosdhla
doporucenych hodnot ptfivodu hoi¢iku podle do-
poruceni EAR. Naopak v ptipadé fosforu se pii-
vod v populaci jevi vétSinou jako dostateCny.
Prekvapivou vyjimkou jsou pouze divky (11-14 let
a 15-17 let), kde nizsi ptivod vykazovalo 25 %,
respektive 31 % populacni skupiny, coZ mlize sou-
viset se specifickym chovanim téchto populac-
nich skupin (vykazuji obecné nizkou spotiebu
potravin). Nedostatecny ptivod Zeleza byl zjistén
zejména u Zen ve fertilnim véku. Pfi srovnani s do-
poruc¢enim EAR dosahoval v populacni skupiné

based on data collected from 2012 to 2013 was
conducted to assess insufficient intake in different
population groups in CR. Data were acquired
from the Individual Food Consumption Survey
(IFCS04) and 1V Monitoring Project (mineral
content in food products). The distribution of
usual intake of minerals in particular population
groups was based on daily intake of selected
individuals in the IFCS04 group. The values were
then compared with the available recommended
dietary doses, namely with the new European
recommendations AR/AI (Average Requirement/
Adequate Intake) released by European Food
Safety Agency (EFSA) within the years 2013-2015,
American recommendations EAR/UL (Estimated
Average Requirement/Tolerable Upper Intake
Level) [1]; in some cases also the older European
recommendations AR/LTI (Average Require-
ment/Lowest Threshold Intake) [2]. All the re-
commendations above cited serve the purpose
of the nutrition adequacy assessment at popula-
tion groups.

Comparison with the Dietary Reference Values
showed low calcium intake in all population
groups. The lowest values occurred in the group
of people aged 60 and over. Comparison with
European AR recommendations showed low intake
in 86% of women and 76% of men of this age
group. Comparison with EAR recommendations
showed insufficient intake in more than 95% of
this population group (Fig. 5.1). Inadequate intake
of magnesium was identified in all population
groups except for the group of children aged
4-6 years. The lowest values occurred in the
group of girls aged 15—17 years and in the group
of women aged 60 years and over. None of them
reached EAR recommended values of magne-
sium. On the other hand, intake of phosphorus
was adequate in almost all population groups.
Inadequate intake of phosphorus was identified
only in groups of girls aged 11-14 years and
1517 years where the insufficient intake occurred
in 25% and 31% of these population groups,
respectively, as a probable consequence of low
food intake in these population groups. Insuffi-
cient intake of iron was identified in women of
reproductive age. Comparison with EAR recom-
mendations showed inadequate intake in the
group of girls aged 15-17 years (84% persons)
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divek od 15 do 17 let 84 % a ve skupiné dospélych
Zen ve véku 18-59 dokonce 88 %. V ostatnich po-
pulacnich skupinach byl nedostatecny piivod Ze-
leza zaznamenan u mensiho poctu osob (1 %28 %).
Privod zinku byl niz$i nez by odpovidalo doporu-
¢enim opét u Zen (od 15 let véku) a také starSich
muzul, kde nedostatek v obou skupinach odpovidal
priblizné 50 % jedincd podle doporuceni EAR.
Pfi pouziti nového evropského doporuceni AR by
situace byla nejzavaznéjsi u Zen ve véku 15-17 let,
kde by byl pfivod nedostate¢ny dokonce u 92 %
osob. Pfivod selenu v populaci Ize hodnotit jako
nizky zejména u Zen, kde pfiblizné 60 % dospi-
vajicich Zen a 70 % dospélych a starSich Zen nema
privod selenu odpovidajici danému doporuceni
EAR (obr. 5.2).

U sodiku byly zjisténé hodnoty srovnany s nej-
vy$$im tolerovatelnym piivodem (UL) [1], vzhle-
dem ke zdravotnim rizikiim plynoucim z nadmér-
ného pfivodu. Zv1ast€ vysoky piivod sodiku vy-
kazovala muzska c¢ast populace, kde vice nez 70 %
osob, jiz od 11 let véku, pfekracovalo stanovené
denni maximum UL (2 300 mg). V této souvislosti
je treba zdiraznit, Ze do vysledné hodnoty neni za-
hrnuta sl pouZzita pfi ptipravé pokrmi a dosolo-
vani. Celkovy piivod tak bude nesporné jesté vyssi.
V piipadé drasliku byl zaznamenan naopak nizsi
pfivod ve srovnani s doporucenimi, a to ve vSech
populacnich skupinach. V pfipadé Zen ve véku
od 15 let nebylo doporuceni 3 510 mg/osobu/denl
pokryto ani u jedné osoby ve vzorku.

Pfi hodnoceni pfivodu jédu byl potvrzen mozny
nedostatek u dospélych Zen, a to u 3040 % osob
(obr. 5.3). Jedna se vSak o hodnoceni, které nebere
v tvahu pouZiti jodované soli pfi pripravé pokrmu
a dosolovani. Da se tedy predpokladat, Ze celkovy
privod jodu je vys$si nez uvadéné hodnoty. Podle
jiné dopliikové studie, s vyuZitim stanoveni sodiku
ve 24-hod. moci je podil téchto Zen s malnutrici
jodem odhadovén na 7-10 %.

V pripadé médi byl dostate¢ny piivod zaznamenan
u déti a muzi, naopak u Zen starSich 15 let ho 1ze
pokladat za nizky u 30-46 % osob. Hodnoceni bylo
provedeno pomoci amerického doporuceni EAR.
U chromu je mozné porovnat zji$téné hodnoty
s doporuc¢enim ve formatu adekvatniho privodu
(AI, USA, 2006). Na zakladé tohoto srovnani
Ize povazovat ptivod ve vSech populacnich sku-

and in the group of adult women aged 18-59 years
(88%). Iron deficiency was identified in 1%—28%
of other population groups. Comparison with
EAR recommendations showed insufficient intake
of zinc in 50% of women (15 years of age and
older) and in older men. Comparison with the new
European AR recommendation showed the most
severe zinc deficiency in women aged 15—17 years
(92% persons). Comparison with the EAR re-
commendations showed low intake of selenium
especially in women, namely in 60% of adolescent
girls and 70% of adult and older women (Fig. 5.2).

Excessive sodium intake poses health risks, therefore,
the values were compared with the Tolerable
Upper Intake Level (UL) (USA, 2006). Excessive
sodium intake was identified in 70% of male
population (even in boys aged 11 years); they
exceeded the recommended sodium maximum
intake of 2,300 mg a day. Sodium intake would be
even higher, since the values identified do not
include salt used in food preparation and salt
adding to the finished dish. On the other hand,
comparison with particular recommendations
showed low intake of potassium in all population
groups. None of females aged 15 years and over
did reach the recommended potassium intake of
3,510 mg a day perperson].

Iodine intake evaluation showed deficiency in
about 30-40% of adult women (Fig. 5.3). Never-
theless, iodine intake could be higher, since the
values identified do not include iodised salt used
in food preparation and adding salt to the finished
meal. Another study has estimated iodine deficiency
in 7-10% of women according to the measure-
ments of 24-h urinary sodium excretion.

Comparison with the EAR recommendations
showed adequate copper intake in children and
men, however, there was a low intake of copper
in women aged 15 years and older (30—-46%
of this population group). The usual intake of
chromium was compared with the recommenda-
tions of Adequate Intake (Al) (USA, 2006). The
comparison showed sufficient intake in all popula-
tion groups. A recommended intake of chromium

T WHO. Guideline: Potassium intake for adults and children.
Geneva, World Health Organization (WHO), 2012.

T WHO. Guideline: Potassium intake for adults and children.
Geneva, World Health Organization (WHO), 2012.
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pinach za dostate¢ny. U Zen se pohybuji do-
porucené hodnoty v rozmezi 20-25 pg/den, zjis-
téné stiedni hodnoty piivodu se pohybovaly mezi
27 az 49 pg/den. Obdobna byla situace u muzi.
Doporuceni je 25-35 ug/den, stiedni hodnoty reél-
nych ptivoda byly 35-57 pg/den. Pro mangan je
k dispozici evropské doporuceni, které je rovnéz
ve formatu Al. Pohybuje se na trovni 2-3 mg/den.
Aktudlné zjistény piivod lze v tomto pripadé hod-
notit jako dostatecny u muzid (3,1-3,8 mg/den),
noty pfivodu byly pod trovni doporuceni u Zen od
15 let v&ku (2,3-2,4 mg/den oproti doporucenym
3 mg/den). Za této situace, vzhledem k formatu
doporuceni, neni mozné miru rizika nedostatec-
ného ptivodu specifikovat. U molybdenu je k dis-
pozici evropské doporuceni Al a americké dopo-
ru¢eni EAR. Zavéry hodnoceni adekvatnosti pii-
vodu molybdenu jsou pfi pouziti obou doporuceni
shodné. Ve vsech sledovanych skupinich popu-
lace CR je piivod molybdenu dostate¢ny. Pfi po-
uziti doporuceni EAR byl podil osob s nizkym
pfivodem 0-1 %. Zjisténa stfedni hodnota pii-
vodu niklu byla 60-118 pg/den, v zavislosti na
populacni skupiné. Pro nikl vSak neni k dispozici
7adné z vySe uvedenych doporuceni. Lze vyuZzit
doporuceni pro némecky mluvici zemé (DACH),
které uvadi jako odhadovanou hodnotu pro pfi-
méfeny privod 25-30 pg/den. Zjistény piivod se
tedy i v pfipadé niklu jevi jako dostatecny.

Z vysledki provedeného Setfeni vyplyva, Ze obecné
je privod fady minerdlnich latek niZ8i nez by od-
povidalo dostupnym mezindrodnim nebo narod-
nim doporu¢enim, zvlasté u Zen od 15 let véku
a starS§ich muZzd. Naopak nadmérny ptivod byl
zaznamenan zejména v pfipadé sodiku u muza jiz
od 11 let véku. Dusledky malnutrice mohou mit
fadu zdravotnich dtsledkii. Obvykle jsou zdra-
votni disledky popisovany pro samostatné mikro-
nutrienty a nikoli pro kombinovanou malnutrici.
Pohled na problematiku predikované malnutrice
by v nékterych piipadech mohly zptesnit vysledky
biologického monitoringu.

5.3 Cileny monitoring hygienické
a zdravotni nezavadnosti potravin v CR

Od roku 2013 se do popredi z4jmu organti chra-
nicich vefejné zdravi a také vefejnosti dostalo
zavazné zjisténi, tykajici se falSovani potravin

for females is 20-25 ug/person/day. The identi-
fied average values of chromium were 27-49 ug
per day. A recommended intake of chromium
for males is 25-35 ug/person/day. The average
values of chromium intake were 35-57 ug per
day. The EU recommended Adequate Intake of
manganese is 2—3 mg per day. Comparison with
the recommendation showed adequate manganese
intake in men (3.1-3.8 mg per day). Manganese
intake in women aged 15 years and older was
lower (2.3-2.4 mg per day) than the recom-
mended intake (i.e. 3 mg per day). However, the
risk of inadequate manganese intake cannot be
specified. Comparison with the European Al and
American EAR recommendations of molybdenum
intake showed the same results, i.e. adequate
molybdenum intake in all population groups.
Comparison with EAR showed low molybdenum
intake in 0—1% of population. The average nickel
intake was 60-118 ug/person/day depending on
the population group. However, the recommenda-
tions mentioned above were not set for nickel.
There is a recommendation for German speaking
countries (DACH), i.e. adequate nickel intake is
25-30 ug/person/day. Therefore, the nickel intake
appears to be sufficient.

Comparison with particular national or inter-
national recommendations showed lower nutrient
intake especially in the groups of women over
15 years of age and of older men. On the other
hand, excessive sodium intake was identified in
males aged 11 years and older. Malnutrition can
cause health problems. Documents on micro-
nutrient deficiencies usually focus on consequences
of particular micronutrient deficiency and do
not describe combined effects of malnutrition.
The prediction of malnutrition could, in some
cases, make more accurate the outputs of human
biomonitoring.

5.3 Monitoring of food hygiene
and food safety in the CR

Since 2013, public health authorities as well as
the public have encountered a food fraud problem,
e.g. horse meat found in several beef dishes
at the EU market including the Czech Republic.
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Zivocisného piivodu. Jednalo se o pfipady vyskytu
koniského masa v rtiznych druzich pokrmii z hové-
ziho masa v rdmci EU véetng CR. EU na uvede-
nou situaci zareagovala pripravou akéniho planu
pro boj s podvodnymi praktikami v oblasti po-
travin, ktery je realizovany od roku 2014. Uvede-
nym problémem se operativné zacalo také zabyvat
Centrum zdravi, vyZivy a potravin SZU v Brng,
protoze falSovéani potravin je obvykle spojeno
i s vy$§i mirou zdravotnich rizik. Bylo rozhodnuto
o restrukturalizaci projektu zaméfeného na moni-
toring vyskytu potravin na bazi geneticky modifi-
kovanych organismii na trhu v CR a rozgiieni fe-
Seného tématu o mapovani problematiky falSovani
potravin. Cileny monitoring byl v roce 2014 za-
méfen na detekci a identifikaci geneticky modifi-
kovanych organismti (GMO) v potravinich a na
falSovani vybranych potravin Zivoc¢isného pivodu.
K diagnostice byla vyuZita molekularné biologicka
metoda polymerazové fetézové reakce (dale PCR).

5.3.1 Detekce a identifikace GMO

Detekce a identifikace GMO byla zaméfena na
ryZi, vzhledem k pravidelnym zachytim GM ryze
hlaSenym v systému Rychlého varovani pro potra-
viny a krmiva (RASFF) na trhu EU v predchozich
letech. GM ryZe neni povolena k uvadéni na trh v EU
a jeji vlastnosti (bezpecnost) tedy nejsou garanto-
vény. Celkem bylo v roce 2014 vySetfeno 96 vzorka
ryZze. Vzorky byly vySetfeny screeningovou me-
todou PCR. V Zadném vzorku nebyla pfitomnost
GM ryZe zjisSténa. Ziskané vysledky v prubéhu
monitoringu dokazuji, e v trzni siti v CR dochdzi
k poklesu vyskytu pfimési nepovolené GM ryze
(viz obr. 5.4). V pribéhu roku 2014 nebyly publi-
kovany Zadné aktudlni védecké udaje, které by
signalizovaly moznda zdravotni rizika pro ¢lovéka
pfi konzumaci potravin na bazi schvilenych GMO.

5.3.2 FalSovani potravin Zivo¢i§ného plivodu

V roce 2014 bylo ve spolupraci s KHS Stredo-
Ceského kraje testovano celkem 19 vzorklh pokrmi
a vyrobkd z hovéziho masa ze spolecného stra-
vovani, pricemZ diagnostika byla zaméfena na
detekci falSovani koniskym masem. Ve tfech pii-
padech byla pritomnost koriského masa proka-
zdna v pokrmech z mletého masa, které bylo
deklarovano jako hovézi. Provedené analyzy pro-

In 2014, the European Union issued the Action
Plan to tackle food frauds. The NIPH Center
for Health, Nutrition and Food in Brno pursues
the problem since food fraud is usually asso-
ciated with health risks. The project of moni-
toring of selected foods at the CR market to
identify products derived from genetically modi-
fied organisms (GMO) was extended and nowa-
days includes the monitoring of food fraud as well.
In 2014, the monitoring focused on the detec-
tion and identification of genetically modified
organisms in food and fake food of animal origin.
The molecular biological method, i.e. polymerase
chain reaction (hereinafter PCR) was used as
a diagnostic method.

5.3.1 Detection and identification
of GMOs

The detection and identification of GMOs was
focused primarily on rice since GM rice notified
through the Rapid Alert System for Food and
Feed (RASFF) has been commonly found on the
EU market in the previous years. GM rice is not
authorised for the EU market and the safety of
GM rice cannot be guaranteed. In 2014, the
total of 96 rice samples were examined by the
PCR method. None of the samples included
GM rice. The results obtained through monitoring
show that the proportion of GM rice on the CR
market is decreasing (see Fig. 5.4). In 2014,
no scientific data revealed possible health risks
for people consuming products derived from
approved GMOs.

5.3.2 Adulteration of foods of animal
origin

In 2014, 19 samples of dishes and beef products
were tested in cooperation with the Public Health
Authority of Central Bohemia. The tests focused
on the detection of horsemeat. Horsemeat was
detected in three samples of minced meat, in
content declaration marked as beef. The analyses
show that horsemeat in dishes or products still
can be found on the CR market despite the state
control of the market.
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kazaly, Ze koniské maso se v pokrmech stile vy-
skytuje i pfes statni kontrolu trhu v CR.

Vzhledem k narGstajicimu zajmu spotiebitell
o motské ryby, které jsou povazovany za soucast
zdravé vyzivy, vyvstalo podezieni, zda rovnéz
nedochazi k jejich falSovani, coZ je dobie znamé
ze zahraniCi. Tresky jsou nejCastéji importovanou
motskou rybou do CR. V roce 2014 bylo v ramci
systému RASFF piijato nékolik hlaseni tykajicich
se druhového falSovani tresek. Vzhledem k témto
informacim byla dalsi diagnostika zaméfena na fal-
Sovani rybiho masa Celedi treskovitych (Gadidae) a
detekci masa ryb rodu Stikozubec (Merluccius spp.)
v pokrmech a vyrobcich z mofskych ryb. Ve spolu-
praci s KHS Stfedoceského kraje bylo odebrano
celkem 57 vzorkid pokrmu a vyrobkl z mofskych
ryb, deklarovanych jako treska (47 vzorku), Stiko-
zubec (6 vzorkl) a rybi filé (4 vzorky). Tresko-
vité ryby byly prokdzany u 44 vzorkd, Stiko-
zubec u péti vzorkd. U jednoho vzorku rybiho
filé byly prokazany treskovité ryby a u tif vzorka
Stikozubec.

Dalsi analyza spocivala v identifikaci jednotlivych
druht tresek, treska obecna (Gadus morhua), treska
aljasska (Theragra chalcogramma) a treska tmava
(Pollachius virens). U jednoho vzorku, deklaro-
vaného jako treska aljaSskd, nebyly prokazany
ani treskovité ryby ani Stikozubec a stanoveny
obsah rtuti odpovidal spiSe mnozstvi, které zndme
u sladkovodnich ryb. U dvou vzorkl deklarova-
nych jako treska aljasskd byl detekovan pouze
Stikozubec. U péti vzorkd deklarovanych jako
treska aljasskd byla také prokazina pfitomnost
1 tresky obecné. Jeden vzorek deklarovany jako
treska modréd byl detekovan jako treska obecna.
Podrobné vysledky jsou uvedeny v tabulce 5.3.2.1.
Vysledky analyz zamétenych na falSovani ryb po-
tvrdily nasi hypotézu, Ze dochdzi k timysIné ¢i nevé-
domé zaméné druhi ryb jak na trhu potravin v CR,
tak i pfimo v provozovnéch spolecného stravovani.

Nejcastéjsim divodem pro falSovani motskych
ryb jsou divody ekonomické, kdy je drazsi druh
(treska tmavd) zcela nahrazen nebo pouZzit ve smési
s levnéj$im druhem ryb (treska aljasskd, Stiko-
zubec). Do jisté miry 1ze ocekavat i jiné nutri¢ni
sloZeni a obsah Skodlivin. Zdravotni riziko nelze
povazovat za pfili§ vyznamné, vzhledem k nizké
spotiebé ryb, situaci v§ak nelze bagatelizovat.

Due to the growing consumer interest in sea
fish, which is considered a part of healthy diet,
suspicions arose that also there falsification
happen, which is well known from abroad. In 2014,
several cases of faking cod species were notified
through RASFF. The most popular fish imported
to CR is the codfish. Controls thus focused on
fake fish meat from fish of the Gadidae family
and fake fish meat of hake (Merluccius spp.) in
sea fish dishes and products. A total of 57 samples
of dishes and sea fish products were tested in
cooperation with the Public Health Authority of
Central Bohemia: cod (47 samples), hake (6 samples)
and fish fillets (4 samples). Fish of the Gadidae
family was identified in 44 samples, hake in
5 samples; and fish of the Gadidae family was
identified in 1 fish fillet sample and hake in 3 fish
fillet samples.

Another analysis was carried out in order to
identify particular kinds of codfish, i.e. the Atlantic
cod (Gadus morhua), Alaska pollock (Theragra
chalcogramma) and coalfish (Pollachius virens).
In one sample, in content declaration marked
as Alaska pollock, no fish of the Gadidae family
or hake was found and the mercury content
corresponded rather to freshwater fish. In two
samples, in content declaration marked as Alaska
pollock, only hake was identified. In 5 samples,
in content declaration marked as Alaska pollock,
the Atlantic cod was identified as well. In one
sample, in content declaration marked as blue cod,
only the Atlantic cod was identified. The results
are shown in Tab. 5.3.2.1. The results of analyses
focused on fake fish confirmed that food with the
wrong type of fish declared either intentionally
or unintentionally can be found on the CR market
as well as on the public catering premises.

The mislabelling of fish usually occurs because
of the economic value, the highly prized fish
(coalfish) is replaced by or mixed with other
fish (Alaska pollock, hake), and thus the content
of nutrients and harmful substances could be
different. Health risk is not to be considered
highly significant, due to low fish consumption;
nevertheless the situation cannot be depreciated.
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Tab. 5.3.2.1 Vysledky detekce celedi treskovitych a Stikozubce
Tab. 5.3.2.1 The detection of the codfish family members, cod and hake

Deklarovano jako Vysledky detekce
Declared as Detection results
n G Tc | Gm | Pv | Msp |Tc + Msp| Tc + Gm | Gm + Pv

Treskovité (G) / Codfish (G) 11 10 3| 2 - - - 2 2
Treska aljaSska (Tc) / Alaska pollock (Tc) 22 19 12| - - 2 1 5 -
Treska obecna (Gm) / Atlantic cod (Gm) 7 7 - 3 - - - - -
Treska tmava (Pv) / Coalfish (Pv) 6 6 - = 3 - - - -
Treska modra (Mp) / Blue cod (Mp) 1 1 - 1 - - - - -
Stikozubec (Msp) / Hake (Msp) 6 - - - - 5 - - -
Rybi filé / Fish fillets 4 1 - - - 3 - 1 -
Celkem / Total 57| 44| 15| 6 3 10 1 8 2

5.4 Dietarni expozice Skodlivym
chemickym latkam

Zakladnim cilem dlouhodobého monitorovaciho
programu, ktery bézi v dvouletych periodach,
je bodovy odhad primérné expozice populace,
piipadné specifickych populacnich skupin v CR,
vybranym chemickym latkdm predevSim ze sku-
piny kontaminantt. Vysledky jsou raimcové srov-
navany za delSi obdobi, jako trend vyvoje chro-
nické expozicni davky. V piipad¢ potieby hlub-
Siho hodnoceni je pouZzito i modelovani distribuce
individuélnich chronickych expozi¢nich dévek,
s pravdépodobnostnim odhadem nejistot (konfi-
dencni interval pro expozi¢ni davky). Ty obvykle
vychdzeji z dat za delsi Casovy interval (obvykle
6 let). Obsah kontaminujicich chemickych latek
v potravinich miZe predstavovat zdravotni riziko
nenadorovych nebo nadorovych onemocnéni.

Vzorky potravin jsou soustiedény na jedno misto
v republice, kde jsou standardné kulinarné upra-
veny a pak ihned analyzovany na obsah vybranych
chemickych latek. Systém vzorkovani potravin
je reprezentativni pro obvyklou dietu populace
v CR. Vybér druhii potravin reprezentuje pres 95 %
hmotnosti diety, coZ spliiuje parametry doporuceni
EFSA [3]. Poctem odebranych vzorkl je pfimé-
fené reprezentativni pro hodnoceni celé republiky,
nikoli v8ak pro srovnani regionalnich rozdila; tento
zpusob vzorkovani je predurcen dostupnymi finan-
¢nimi prostfedky. Monitorovaci obdobi roku 2014
bylo prvnim rokem dvouletého cyklu (2014/2015).
Vysledky budou publikovany v roce 2016.

5.4 Dietary exposure to harmful
chemicals

The aim of this long-term monitoring programme
is a point estimation of mean exposure of popu-
lation or exposure of specific population groups
in CR to selected chemicals (predominantly con-
taminants). The comparison of data collected
over a longer period shows chronic exposure
trend. In order to obtain a more accurate assess-
ment the modeling of individual chronic exposure
doses has been provided (because of uncertainty
in dose estimates the confidence interval is used).
The assessments are based on the data collected
during several years (usually six years). Chemical
contaminants obtained in food can pose a risk
of malignant or other diseases.

Collected food samples are gathered at a single
facility and subjected to standard processing and
cooking procedures and subsequently analysed
for selected chemical substances. The sampling
system is sufficient to represent usual dietary
patterns of the Czech population. Selected food
types represent over 95% of diet composition,
thus, the method meets the EFSA recommenda-
tions [3]. The number of collected samples is
sufficient for the assessment at the national level;
however, it does not cover regional differences
since the sampling system is limited by available
financial resources. A two year sampling period
201472015 started in 2014. The results will be
completed and published in 2016.
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7 N\
Obr. 5.1 Srovnani obvyklého privodu vapniku s doporu¢enim
(US EAR, EU AR*) u muzu a zen ve véku 18-59 let
Fig. 5.1 Comparison of usual calcium dietary intake with the recommendation
(US EAR, EU AR*) in men and women aged 18-59 years
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*US EAR — odhad primérné potfeby — mél by pokryt potfebu 50 % populace v dané vékové skupiné
EU AR — hodnota doporu¢ena evropskym Védeckym vyborem pro potraviny, resp. Evropskou komisi
*US EAR - Estimated Average Requirements — expected to satisfy the needs of 50% of the population in particular age group
EU AR - the value recommended by the European Scientific Committee on Food and European Commission
Obr. 5.2 Srovnani obvyklého privodu selenu s doporuéenim
(US EAR, EU Al*) u muzi a zen ve véku 18-59 let
Fig. 5.2 Comparison of usual selenium dietary intake with the recommendation
(US EAR, EU AI*) in men and women aged 18-59 years
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EU Al — doporu¢eny pramérny denni pfivod zalozeny na pozorovaném nebo experimentalné uréeném pfivodu
*US EAR - Estimated Average Requirements — expected to satisfy the needs of 50% of the population in particular age group
EU Al — the recommended average daily intake based on observed or experimentally determined intake
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Obr. 5.3 Srovnani obvyklého privodu jédu s doporuc¢enim
(US EAR, EU AI*) u muzu a Zzen ve véku 18-59 let
Fig. 5.3 Comparison of usual iodine dietary intake with the recommendation
(US EAR, EU Al*) in men and women aged 18-59 years
[ug/den]
[ugrday]
0
Muzi Zeny
250 | Males Females |
USEAR == EUAI /-/
200
150
100 -
50
Vysledné hodnoty nezahrnuiji pfivod jédu soli pouzitou béhem ptipravy pokrm( a pfi dosolovani
The results do not include the intake of iodised salt used during food preparation and at salt adding
0 \
5 10 25 50 75 90 95
Percentily sledované populace
Population percentiles
*US EAR — odhad primérné potfeby — mél by pokryt potfebu 50 % populace v dané vékové skupiné
EU Al — doporuceny pramérny denni pfivod zaloZzeny na pozorovaném nebo experimentalné uréeném piivodu
*US EAR - Estimated Average Requirements — expected to satisfy the needs of 50% of the population in particular age group
EU Al — the recommended average daily intake based on observed or experimentally determined intake
Obr. 5.4 Podil pozitivnich vzorkl ryze na obsah GMO v letech 2007-2014
Fig. 5.4 The prevalence of positive samples for GM rice in 2007-2014
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6. BIOLOGICKY MONITORING

Subsystém 5 probihal v roce 2014 ve ctyfech
lokalitach — v Praze, Liberci, Ostravé a Uherském
Hradisti u populacni skupiny Zen (prvorodicek)
v obdobi od 2. do 8. tydne po porodu. Studie se
zucastnilo 182 Zen, odebrano bylo 181 vzorka
vlasti a 164 vzorkd matetského mléka. V matei-
ském mléce byl sledovan obsah vybranych orga-
nickych latek a ve vlasech matek obsah rtuti.

6.1 Organické latky v matefském mléce

Studie byla zaméfena na pritomnost polychlorova-
nych bifenylti (PCB), organickych chlorovanych
pesticidii (OCP), perfluorovanych uhlovodiki
(PFC) a bromovanych zpomalovact hoteni a jejich
derivati (BFR). Pro analyzy byla pouzita vysoko-
ucinnd kapalinova chromatografie (UHPLC) ve
spojeni s tandemovym hmotnostnim spektro-
metrem (MS/MS), a kapilarni plynova chroma-
tografie (GC) ve spojeni s hmotnostni spektro-
metrii. Zatimco sledovani hladin PCB a OCP
probiha v ramci biomonitoringu jiZ od roku 1994,
informace o zéatézi béZné populace PFC a BFR
jsou v Cesku dosud zna¢né omezené.

Cast sledovanych latek je zafazena na listinu
Stockholmské umluvy o perzistentnich organic-
kych latkach, nebot se jedna o perzistentni, bio-
akumulativni latky, u nichZ existuje podloZené
podezieni na vyvojovou, reprodukcni a systémo-
vou toxicitu, karcinogenni G¢inky a na poSkozo-
vani hormonélni rovnovéhy se zdvaznymi nasledky
pro populaci.

6.1.1 Polychlorované bifenyly

Polychlorované bifenyly (PCB) jsou skupinou
209 kongenerd, lisicich se fyzikalné-chemickymi
vlastnostmi i toxicitou. V prostfedi se pfirozené
nevyskytuji; jejich primyslové pouZivani se roz-
sitfilo v 50. letech minulého stoleti. V dusledku
Sirokého komerc¢niho vyuZiti i persistence stoupala
jejich koncentrace v prostiedi, zejména v potrav-
nim fetézci. Vyroba PCB byla v druhé poloviné
70. let v fad€ zemi zakdzana; u nas az v roce 1984.
Hlavni expozic¢ni cestou je z vice nez 90 % po-
trava. PCB jsou davany do souvislosti s Sirokym
spektrem zdravotnich Uc¢inkd, zejména poskozo-
vani hormonélniho systému a karcinogenity.

6. HUMAN BIOMONITORING

In 2014, Subsystem 5 spanned four localities —
Prague, Liberec, Ostrava, and Uherské Hradisté
and the target population were women (primiparas)
2 to 8 weeks after delivery. The study cohort con-
sisted of 182 females from whom 181 hair samples
and 164 breast milk samples were collected. Breast
milk was tested for selected organic xenobiotics
and maternal hair was screened for mercury.

6.1 Organic xenobiotics in breast milk

The xenobiotics detected were polychlorinated
biphenyls (PCBs), organic chlorinated pesticides
(OCPs), perfluorinated hydrocarbons (PFHs), and
brominated flame retardants (BFRs). The analyses
were performed using ultra high performance
liquid chromatography (UHPLC) along with tandem
mass spectrometry (MS/MS) and capillary gas chro-
matography (GC) along with mass spectrometry.
While PCB and OCP levels have been detected
within the national biomonitoring system since 1994,
data on the exposure of the population to PFHs
and BFRs in the Czech Republic are limited.

Some xenobiotics monitored are listed under the
Stockholm Convention on Persistent Organic
Pollutants and are considered as persistent bio-
accumulative organic pollutants, with suspected
developmental, reproductive, and systemic toxicity,
carcinogenic potential, and shifting of the hormone
balance with serious consequences for humans.

6.1.1 Polychlorinated biphenyls

Polychlorinated biphenyls (PCBs) are a group of
209 congeners differing in physical and chemical
characteristics and toxicity. They do not occur
naturally in the environment. Their industrial use
expanded in the 1950s. As a result of their wide
commercial use and persistence, their concentra-
tion in the environment was increasing, parti-
cularly in the food chain. In some countries, the
production of PCBs has been banned since the late
1970s and in the Czech Republic, the ban was put
in place in 1984. The primary route of exposure
is dietary, with a 90% or higher share. PCBs are
considered to be associated with a wide range
of health effects, namely damage to the hormone
system and carcinogenicity.
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Vysledky koncentrace PCB v matetském mléce
za rok 2014 jsou uvedeny v tab. 6.1.1.1. Potvrzuji
prevahu vicechlorovanych kongenerd, zejména
PCB 138, 153 a 180 (nejcastéji nachazené kon-
genery i ve spotfebnim koSi potravin) a narist
s vékem Zeny. Obsah indikatorového kongeneru
PCB 153 se ve srovnani s pfedchozimi lety sniZil;
hodnota medidanu v roce 2014 cinila 89,2 ng/g
tuku. Klesajici trend byl pozorovéan i v oblasti
Uherského Hradisté, kde byly v predchozich le-
tech prokazovény vys$si hodnoty PCB v disledku
byvalé Cinnosti zdvodu na vyrobu lakd. Ojedi-
nélé vysoké hodnoty v souboru z Uherského
Hradis$té nicméné stile svéd¢i o existenci in-
dividuédlnich zatézi. Vyvoj obsahu kongeneru
PCB 153 v matei'ském mléce mezi lety 2005 a 2014
ukazuje obr. 6.1.

Data on the PCB concentrations detected in breast
milk in 2014 are summarized in Tab. 6.1.1.1. They
confirm the predominance of the higher chlori-
nated congeners, namely PCB 138, 153, and 180
(most commonly found also in the consumer food
basket), and increase with maternal age. In com-
parison with the previous years, the content of the
indicator congener PCB 153 decreased; in 2014,
the median value was 89.2 ng/g of fat. A down-
ward trend was observed also in the Uherské
Hradisté area where higher PCB concentrations
were detected previously due to the operation of
a former varnish production plant. Nevertheless,
isolated high PCB levels recorded in the Uherské
Hradisté cohort still document the existence of
individual burdens. The trend of PCB 153 in breast
milk between 2005 and 2014 is shown in Fig. 6.1.

Tab. 6.1.1.1 Koncentrace polychlorovanych bifenyli a chlorovanych pesticidi [ng/g tuku]

v materském mléce, 2014

Tab. 6.1.1.1 Polychlorinated biphenyls and chlorinated pesticides [in ng/g fat] in breast milk, 2014

SO o AT N N S S e R e e e e S o R
N 164 164 164 164 164 164 164 164 164 164 164 164 164
LOQ 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Xg 17.4 3.54 0.65 126 0.65 0.43 7.71 0.52 410 39.9 78.8 31 58
Me i15.4 3.63 0.77 144 0.7 0.42 7.42 0.57 4.37 40.3 89.1 32.6 62.5
Xo.25 9.76 2.36 0.15 89.2 0.41 0.15 5.00 0.35 3.07 27.5 59.8 23 42 1
Xo0.75 22.8 5.73 1.96 216 1.07 0.78 11.3 0.84 6.12 59.1 127 46.8 914
X0.90 29.8 7.96 3.76 299 1.70 1.44 18.9 1.21 8.67 82.6 173 67.8 121
Xo0.95 35.3 9.26 5.33 359 2.41 2.37 31.9 1.59 11.6 95.7 206 86.3 167
Max 57.4 97.4 11.6 | 1384 | 16.02 15.2 601 3.65 20.8 330 847 328 641
Min 1.58 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 4.90 0.15 4.14 0.15

N — pocet vzorkl, LOQ — mez stanovitelnosti, Xg — geometricky primér, Me — median, Xop,25 — 25% kvantil atd.
N — sample size, LOQ — limit of quantification, X, — geometrical mean, Me — median, Xy 55— 25t percentile etc.

6.1.2 Chlorované organické pesticidy

Jedna se o Sirokou skupinu perzistentnich lipofil-
nich latek, které byly pouZivany jako insekticidy
nejcastéji ve 40. az 60. letech minulého stoleti.
Skupina zahrnuje derivaty DDT (o,p' a p,p'DDT,
DDD, DDE), a-, B-, y- a 8-HCH (hexachlor-
cyklohexan), HCB (hexachlorbenzen), hepta-
chlor, endosulfan, methoxychlor, aldrin, dieldrin,
endrin, mirex a toxafen. K expozici béZné popu-
lace dochazi témér vyhradné potravou. Negativni
ucinky maji pfedev§im na nervovy a reprodukéni
systém cloveéka. Predpoklada se také jejich kar-
cinogenni ucinek, napf. lindan, DDT, ¢i HCB jsou
dle agentury IARC zafazeny na zdkladé experi-

6.1.2 Chlorinated organic pesticides

Chlorinated organic pesticides are a wide group
of persistent, lipophilic pollutants, previously used
as insecticides, mostly in the 1940s to 1960s.
This group includes DDT derivatives (o,p' and
p.p'DDT, DDD, and DDE), a.-, -, y- and 5-HCH
(hexachlorocyclohexane), HCB (hexachloro-
benzene), heptachlor, endosulfan, methoxychlor,
aldrin, dieldrin, endrin, mirex, and toxaphene.
The COP exposure of the general population occurs
exclusively through the diet. COPs have negative
effects especially on the nervous and reproductive
systems of humans. They are also considered to be
carcinogenic and based on animal experiments,
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mentll na zvifatech mezi mozné lidské karcino-
geny v kategorii 2B. PouZivani téchto latek bylo
u nés zakéazano jiz v 70. letech minulého stoleti,
ale i po nékolika dekadach je stale mozno prokazat
jejich pritomnost v lidském organismu. V rdmci
biologického monitoringu jsou dlouhodobé sledo-
vany derivaty DDT, HCH (a-, -, y-) a HCB.

Vysledky koncentrace v mateiském mléce za
rok 2014 jsou uvedeny v tab. 6.1.1.1. Zejména
obsah metabolitu DDT (DDE) a hexachlorbenzenu
vyznamné stoupal s v€kem Zeny. Obsah DDT,
vyjadieny jako suma izomerd DDT (s pfevahou
p,p'-DDE), potvrzuje i v roce 2014 sestupny trend
(obr. 6.2), navazujici na postupné klesajici zatéz
dokumentovanou jiz od konce 80. let 20. stoleti
a opakované potvrzovanou v piedchozich letech
biomonitoringu. V roce 2014 ¢inil medidn kon-
centrace sumy derivati DDT v matefském mléce
152,6 ng/g tuku. Nejvyssi hodnoty DDT byly za-
znamenany v oblasti Uherského Hradisté, pravdé-
podobné v disledku venkovského typu lokality
a tudiz staré zatéZe. Také zjiStény obsah hexa-
chlorbenzenu v matefském mléce v roce 2014
(median koncentrace 15,4 ng/g tuku) odpovida
pozvolnému poklesu pozorovanému v prabéhu let
monitorovani (obr. 6.2).

6.1.3 Perfluorované uhlovodiky
a jejich derivaty

Perfluorované uhlovodiky (PFC) je spolecny nazev
pro skupinu syntetickych fluorovanych sloucenin,
jejichz nejvyznamnéj$imi zéstupci jsou kyselina
perfluorooktanova (PFOA) a perfluorooktan-
sulfonat (PFOS). Patii mezi perzistentni organické
polutanty Zivotniho prostiedi s bioakumula¢nim
potencidlem. Studiemi na zvifatech byla pro-
kazana vyvojova, reprodukéni a systémova toxi-
cita, karcinogenni ucinky a poSkozovani hormo-
nalni rovnovahy se zavaznymi nasledky. Pouzi-
vaji se k tpravé povrchi, napf. koberci, kiZe,
textilu, papiru, ¢alounéného nabytku, potravino-
vych obalil nebo v Cisticich ptipravcich a naté-
rovych hmotach. Perfluorooktanova kyselina se
pouziva jako emulgétor pfi vyrobé polytetrafluor-
ethylenu, zndmého pod nazvy Teflon, Gore-Tex
nebo Scotchgard. Cestami expozice je vdechovani
a polykani domaciho prachu, pitné vody a potravy.
Do potravin mohou tyto latky prejit také z obalt
béhem skladovani.

e.g. lindane, DDT, or HCB are IARC listed as
possible human (2B) carcinogens. The use of these
products has been banned since the 1970s, but
their presence in the human body has been detected
even after decades apart. Within the biological
monitoring, DDT, HCH (a-, B-, y-), and HCB
derivatives are followed up on a long-term basis.

Data on COP concentrations detected in breast
milk in 2014 are summarized in Tab. 6.1.1.1.
In particular, the contents of a DDT metabolite
(DDE) and hexachlorobenzene were significantly
increasing with maternal age. The DDT content
expressed as the sum of DDT isomers (with the
predominance of p,p'-DDE) continues to show
a downward trend in 2014 (Fig. 6.2); it was first
reported in the 1980s and confirmed repeatedly by
the previous results of the biological monitoring.
In 2014, the median concentration of the sum of
DDT derivatives in breast milk was 152.6 ng/g
of fat. The highest DDT levels were detected in
the Uherské Hradiste area, probably as a result of
an old burden linked to its rural nature. The hexa-
chlorobenzene content of breast milk in 2014
(median concentration of 15.4 ng/g of fat) also
reflects a gradual decline, observed over years
within the monitoring program (Fig. 6.2).

6.1.3 Perfluorinated hydrocarbons
and their derivatives

Perfluorinated hydrocarbons (PFCs) is a common
name for a group of synthetic fluorinated com-
pounds, with perfluorooctanoic acid (PFOA) and
perfluorooctane sulfonate (PFOS) as the most
important representatives. They are persistent
organic environmental pollutants with a bioaccu-
mulative potential. Animal studies revealed its
developmental, reproductive, and systemic toxicity,
carcinogenic potential, and shifting of the hormone
balance with serious consequences. PFCs are used
as finishes or coatings e.g. on carpeting, leather,
apparel, paper, upholstery, and food contact
packaging or in cleaning products and paints.
PFOA serves as an emulsifier in the production
of polytetrafluoroethylene, better known under the
brand names Teflon, Gore-Tex, or Scotchgard.
The exposure routes are through house dust inha-
lation and ingestion and through ingestion of water
and food. These compounds can also be released
to foods from their packaging during storage.
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V roce 2014 bylo analyzovano celkem 19 zastupcii
perfluorovanych sloucenin. Sledovany byly per-
fluoroalkylkarboxylové kyseliny s délkou fetézce
C4-C14, perfluoroalkylsulfonaty (C4, C6 a C10)
a perfluoralkylsulfonamidy (C8).

Obsah prekracujici ve vice nez 50 % vzork(l ma-
tefského mléka mez stanovitelnosti (MS) byl
zjistén u kyseliny perfluorooktanové (PFOA, 99 %
vzorkl nad MS) a perfluorooktansulfonatu (PFOS:
Br-PFOS 95 % vzorkii nad MS, L-PFOS 99 % vzorkt
nad MS). Vysledky jsou uvedeny v tab. 6.1.3.1.
V porovnani se vzorky z let 2006 a 2010/2011
je patrny pokles koncentraci PFOA (obr. 6.3).

Obsah ostatnich sledovanych zastupci PFC se
pohyboval pfevazné pod mezi stanovitelnosti
(0,003-0,006 ng/ml) a pozitivni nalezy byly ojedi-
nélé. Jednalo se zejména o perfluorhexansulfonat
(PFHxS, 14 % vzorkd nad MS); podil vzorka
s obsahem dal§ich PFC nad MS se pohyboval
v rozmezi od 0 do 7 %.

Zjistény obsah perfluorooktansulfonitu (PFOS)
v matetském mléce Ceskych Zen je relativné niZsi,
nez jsou vysledky studii z jinych zemi, napft. z Né-
mecka, Spanélska nebo Francie (viz zprdva moni-
toringu za rok 2013). Obsah kyseliny perfluoro-
oktanové (PFOA) je srovnatelny s hodnotami
zjisténymi ve Francii nebo ve Svédsku; naopak
v Némecku byly nalezeny hodnoty nizké, ve vét-
$iné piipadd pod mezi stanovitelnosti. Porovnani
obsahu PFOA s vysledky v zahrani¢nich studiich
ukazuje obr. 6.4.

In 2014, 19 perfluorinated compounds were
analyzed, namely perfluoroalkyl carboxylic acids
(C4-C14), perfluoroalkyl sulfonates (C4, C6, and
C10), and perfluoroalkyl sulfonamides (C8).

PFOA (in 99% of samples) and PFOS (Br-PFOS:
in 95% of samples, L-PFOS in 99% of samples)
were found in amounts exceeding the limits of
quantification (LOQ) in more than 50% of breast
milk samples. The results are summarized in
Tab. 6.1.3.1. In comparison with the data from
2006 and 2010/2011, PFOA shows a downward
trend (Fig. 6.3).

Other PFCs were mostly present at levels below
the LOQ (0.003-0.006 ng/ml), with positive findings
being sporadic. The compound detected was pri-
marily perfluorohexane sulfonate (PFHxS) whose
content above the LOQ was revealed in 14% of
samples; the proportion of samples positive for
other PFCs at levels above the LOQ ranged
from 0 to 7%.

The levels of PFOS in breast milk of Czech
females are relatively lower than those reported
from other countries such as Germany, Spain, or
France (see the monitoring summary report, 2013).
The PFOA levels detected in the Czech Republic
are comparable to those recorded in France or
Sweden. On the other hand, very low levels of
PFOS, mostly below the LOQ, were found in
Germany. PFOA levels reported by studies in other
countries are shown in Fig. 6.4.

Tab. 6.1.3.1 Koncentrace perfluorovanych latek v materském mléce [ng/ml], 2014
Tab. 6.1.3.1 Concentrations of perfluorinated compounds in breast milk [ng/ml], 2014

PFOA Br-PFOS L-PFOS YPFOS

N 164 164 164 164
LoQ 0.006 0.001 0.002

Xq 0.034 0.011 0.018 0.029
Me 0.035 0.011 0.018 0.029
o 0.025 0.006 0.013 0.019
oz 0.048 0.019 0.029 0.048
e 0.064 0.035 0.046 0.081
e 0.083 0.059 0.062 0.121
Max 0.159 0.128 0.095 0.223
Min 0.003 0.000 0.001 0.001

Pozn.: Br-PFOS rozvétvené PFOS, L-PFOS linearni PFOS
Note: Br-PFOS branched PFOS, L-PFOS linear PFOS

N — pocet vzorkl, LOQ — mez stanovitelnosti, X4 — geometricky pramer, Me — median, Xg 25 — 25% kvantil atd.
N — sample size, LOQ — limit of quantification, X, — geometrical mean, Me — median, Xy 25— 25t percentile etc.
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6.1.4 Bromované zpomalovace horeni
a jejich derivaty

Zpomalovace hoteni (retardéry hofeni nebo samo-
zhéSeci prisady) jsou riznorodou skupinou orga-
nickych slouc¢enin bromu, které se pouZivaji jako
pfisada do hoflavych materiald (plasty, textilie,
elektronika apod.) s cilem omezit ¢i zpomalit jejich
hoteni a zlepsit jejich pozarni bezpecnost. Mezi
nejznaméjsi BFR patfi polybromované difenyl-
ethery (PBDE), hexabromcyklododekan (HBCD),
polybromované bifenyly (PBB) a bromované
bisfenoly (napt. tetrabrombisfenol A (TBBPA)).
V soucasnosti jsou vySe uvedené BFR casto na-
hrazovéany ,,novymi*“ bromovanymi zpomalovaci
hoteni, coZ je strukturné variabilni skupina latek,
v niz lze nalézt aromatické, cyklické i cykloalifa-
tické slouceniny.

Nejpravdépodobnéjsi cestou expozice je inhalace
s prachem ve vnitinim prostiedi, pficemZ vétSina
pochazi ze stavebnich materialt ¢i z elektronikys;
v mensi mife pfichazi v tvahu také pfivod kon-
zumaci kontaminovanych potravin. Nebezpec-
nost latek skupiny BFR je déna predevs§im jejich
stabilitou a schopnosti bioakumulace. BFR se ukla-
daji v téle, zejména ve tkanich a orgénech s vyso-
kym obsahem tukt. Patii do skupiny endokrin-
nich disruptorii/modulétorti, negativné ovliviiu-
jicich hormonalni rovnovdhu organismu. Podle
studii na zvifatech jsou i potencidlnimi neuro-
toxiny a karcinogeny.

V roce 2014 nebylo u zadného z 16 kongenera
PBDE zjisténo vice nez 50 % vzorkli matefského
mléka nad mezi stanovitelnosti (MS 0,1-1,0 ng/g
tuku). Nejcetnéji nalézanym kongenerem byl
BDE 47 (nad MS 42,1 % vzorki, rozmezi hodnot
0,151-55,8 ng/g tuku), BDE 153 (nad MS 23,8 %
vzorkd, rozmezi hodnot 0,317-10,8 ng/g tuku) a
BDE 99 (nad MS 20,1 % vzork, rozmezi hodnot
0,320-122,0 ng/g tuku). Mezni hodnota, tzv. biolo-
gicky ekvivalent, pro tento kongener ¢ini 520 ng/g
tuku [6], maximalni zjiSténa koncentrace v matef-
ském mléce se nachézi pod touto hranici s dosta-
teCnou rezervou. Zachyt ostatnich kongenert se
v jednotlivych pfipadech pohyboval do 10 %.

Podobné jako ve vzorcich z let 2006 a 2010/11 ne-
prevySovaly u Zddného vzorku matetfského mléka
hodnoty hydroxylovanych metaboliti BDE (6-OH-

6.1.4 Brominated flame retardants
and their derivatives

Flame retardants and self-extinguishing additives
are a diverse group of brominated organic com-
pounds that are added to flammable materials
(plastics, apparel, electronic equipment, etc.) to
prevent or retard their ignition or spread of flame
and to improve their fire safety. Polybrominated
diphenyl ethers (PBDEs), hexabromocyclodo-
decane (HBCDD), polybrominated biphenyls
(PBBs), and brominated bisphenols such as
tetrabromobisphenol A (TBBPA) are among the
best known brominated flame retardants (BFRs).
Recently, the BFRs listed have often been replaced
by “new” brominated BFRs which are a structurally
diverse group of chemicals including aromatic,
cyclic, and cycloaliphatic compounds.

The most probable route of exposure is inhala-
tion of indoor dust, mostly from construction
materials or electronic equipment, and, to a lesser
extent, ingestion of contaminated food. The risk
from BFRs is primarily due to the stability of these
compounds and their bioaccumulative potential.
BFRs are deposited in the body, particularly in the
high-fat tissues and organs. BFRs are classified
as endocrine disruptors and modulators with
a negative effect on the hormone balance in the
body. Animal studies have suggested their neuro-
toxigenic and carcinogenic potential.

In 2014, none of 16 PBDE congeners was detected
at levels above the LOQ (0.1-1.0 ng/g fat) in more
than 50% of the breast milk samples. The most
commonly found congener was BDE 47 (in 42.1%
of samples, concentration range of 0.151-55.8 ng/g
of fat), followed by BDE 153 (in 23.8% of samples,
concentration range of 0.317-10.8 ng/g of fat) and
BDE 99 (in 20.1% samples, concentration range
of 0.320-122.0 ng/g of fat). The limit value, the
so-called biological equivalent, for this congener
is 520 ng/g of fat [6]; the highest concentration
detected in breast milk is below this limit, with
a generous margin. Other congeners were found
in less than 10% of samples.

Similarly to samples from 2006 and 2010/11, hydro-
xylated metabolites of BDE (6-OH-BDE-47,
4'-OH-BDE-49, 2'-OH-BDE-68, and 6'-OH-
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BDE-47, 4'-OH-BDE-49, 2'-OH-BDE-68 a 6'-OH-
BDE-99) meze stanovitelnosti pouZité metody
(0,006 ng/ml tuku).

Komer¢né vyrabéné produkty obsahuji smés a, 3
a y izomerti hexabromcyklododekanu (HBCDD),
které se relativné snadno uvoliiuji z vyrobka do
prostedi. Nélezy téchto tii izomerd HBCDD ve
vzorcich matetského mléka byly kromé 8 vzorka
v pfipadé o-HBCDD (z celkového poctu 164)
pod mezi stanovitelnosti (0,031 ng/ml tuku).

Obsah tetrabrombisfenolu A (TBBPA) nad mezi
stanovitelnosti (0,031 ng/ml) byl zjistén pouze
u 6 ze 164 vzorkda (tj. 4 %).

Jako alternativa zpomalovact hotfeni regulovanych
legislativou jsou do pouZiti zavadény tzv. nové
zpomalovacde hofeni. Vyznamnymi zastupci této
skupiny jsou dekabromdifenylethan (DBDPE)
nebo 1,2-bis(2,4,6-tribrom-fenoxy)ethan (BTBPE).
U casti téchto latek jsou dnes prokazany rovnéz
bioakumulativni, toxické a potencidlné karcino-
genni Ucinky. U deviti analyzovanych novych zpo-
malovact hoteni byla z celkového poctu 164 vzorkt
matefského mléka nalezena koncentrace piesahu-
jici mez stanovitelnosti v 24 piipadech, nejcastéji
u pentabromtoluenu.

6.2 Obsah rtuti ve vlasech

Rtut patfi mezi vyznamné a sledované kontami-
nanty prostiedi. Vyskytuje se jak v mnoha piirod-
nich materidlech a slozkich biosféry, tak i ve zpra-
covavanych surovinich, vyrobcich a odpadech.
Vyskytuje se ve formé kovové rtuti nebo jako
anorganické a organické slouCeniny. Pro béZnou
populaci jsou dilleZité zejména organické formy
rtuti (predev§im methylrtut), které se akumuluji
v organismech, ¢imZ se prenaSeji potravnim
fetézcem. Rizikovou skupinu predstavuji prede-
v§im téhotné Zeny vzhledem k moZnému neuro-
toxickému pisobeni na plod a nasledné neuropsy-
chické poruchy u déti. Nejvyznamnéj$im zdrojem
expozice bézné populace je potrava, zejména ryby
a morské plody.

Obsah rtuti ve vlasech byl stanoven metodou
atomové absorp¢ni spektrometrie. Vysledky jsou
uvedeny v tab. 6.2.1. Vypovidaji pfedevSim o za-
téZi organismu organickou formou rtuti, ktera
ve vlasech ¢inila zhruba 80 % zjiSténych hodnot

BDE-99) remained below the LOQ of the method
used in any of the breast mild samples analyzed
(0.006 ng/ml fat).

Commercial products contain a mixture of a, P,
and vy isomers of HBCDD which are easily released
Jfrom them into the environment. The concentra-
tions of these three isomers of HBCDD in breast
milk samples were below the LOQ, with the excep-
tion of a-HBCDD detected in eight of 164 breast
milk samples (0.031 ng/ml fat).

TBBPA in concentrations above the LOQ (0.031 ng/ml)
was only detected in six (4%) of 164 breast milk
samples.

As an alternative to the flame retardants which are
regulated by law, the so-called new flame retar-
dants have been marketed. Important representa-
tives of this group are decabromodiphenyl ethane
(DBDPE) or 1,2-bis(2,4,6-tribromo-phenoxy)
ethane (BTBPE). Some of these chemicals are
also known to have bioaccumulative, toxic, and
carcinogenic potential. Nine of the analyzed new
flame retardants were detected in concentrations
above the LOQ in 24 of 164 breast milk samples,
with pentabromotoluene being the most common.

6.2 Mercury content in hair

Mercury is among the most important and the most
extensively studied of the environmental pollu-
tants. It is found not only in many natural materials
and biosphere components, but also in processed
raw materials, products, and waste. Mercury is
known as a metal or as a component of both
organic and inorganic compounds. Mercury in
its organic orms (methylmercury in particular) is
of concern to the general population as it accumu-
lates in the bodies of animals and thus enters the
food chain. The population at the highest risk are
pregnant women due to a potential neurotoxic effect
on the fetus and subsequent neuropsychological
consequences in children. The most important
route of exposure in the general population is
through food, in particular fish and seafood.

The mercury content in hair was measured by
atomic absorption spectrometry (AAS). The results
are summarized in Tab. 6.2.1. They reflect mainly
the exposure to organic mercury which accounts
for about 80% of the total mercury content of hair.
The data are relevant to the retrospective estima-
tion of maternal exposure during pregnancy.
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rtuti celkové. Vysledky je mozno vyuzit k retrospek-
tivnimu odhadu expozice matky béhem téhotenstvi.

Zdravotné vyznamné hodnoty celkové rtuti pro Zeny
v reprodukcénim véku jsou 1 pg/g vlasu podle Envi-
ronmental Protection Agency (US EPA) [7], s po-
zdéjSim doporucenim sniZeni meze na 0,58 pg/g [8].
Ze sledované skupiny matek po porodu pouze
u jedné presahl obsah celkové rtuti ve vlasech
hodnotu 1 pg/g (1,62 pg/g), a u 97 % zZen byly
nalezeny koncentrace pod nizs$i mezi 0,58 ug/g.
Koncentrace rtuti stoupala s vékem matek. Také
matky s vy$S$im vzdélanim mély vys$si obsah rtuti/
methylrtuti ve vlasech v dasledku ¢astéjsi konzu-
mace ryb a morskych produkti. U ostatnich poten-
cilnich zdroju expozice rtuti — chemické osetieni
vlast (barveni apod.), amalgamové zubni vyplné
anebo spalovna odpadii v blizkosti bydlisté — se vy-
znamny vliv na obsah ve vlasech neprokazal.

Obsah rtuti ve vlasech Zen v roce 2014 je po-
dobny vysledkiim mezinarodni studie Democophes
z roku 2012, ktera byla v CR realizovéana v Praze
a na Liberecku u 120 Zen (median koncentrace
0,15 pg/g, max. 1,65 pg/g). V ramci této studie
byl obsah rtuti ve vlasech ¢eskych Zen ve srov-
nani s vysledky z celkem 17 evropskych zemi
nejnizsi, spolu napf. s Polskem, Slovenskem a
Madarskem [9]. Vy$§i konzumace ryb a vyssi
vzdélani Zen byly prediktorem vyS$§iho obsahu
rtuti ve vlasech i v dalSich evropskych zemich.

In women of reproductive age, the total mercury
content in hair was considered by the Environmental
Protection Agency (US EPA) [7] to be of health
significance when reaching 1 ug/g of hair and this
limit was subsequently proposed to be reduced to
0.58 ug/g [8]. Of the study group of females after
delivery, only one had the total mercury content of
hair above 1 ug/g (1.62 ug/g), while 97% of this
cohort displayed values below the lower limit of
0.58 ug/g. The mercury content in hair was increasing
with maternal age. A higher level of maternal educa-
tion was also associated with a higher mercury/
methylmercury content in hair, which is likely to
result from a more frequent consumption of fish
and sea products. Other possible routes of exposure
to mercury such as through chemical treatment
of hair (coloring, etc.), dental amalgam filling, or
a waste incineration plant located near the place
of residence did not appear to be significant.

The data on the mercury content of female hair
in 2014 is consistent with the results of the inter-
national study Democophes from 2012 conducted
in the Czech Republic in 120 females from Prague
and the Liberec area (median concentration of
0.15 ug/g and maximum concentration of 1.65 ug/g).
The comparison of 17 European countries revealed
the lowest mercury content of female hair in the
Czech Republic, along with Poland, Slovakia, and
Hungary [9]. A higher consumption of fish and
a higher level of maternal education were also
predictors of higher mercury levels in maternal
hair in other European countries.

Tab. 6.2.1 Koncentrace celkové rtuti a methylrtuti ve vlasech matek [ug/g], 2014
Tab. 6.2.1 Total mercury and methylmercury content in maternal hair [ug/g], 2014

Celkova rtut / Total mercury Methylrtut / Methylmercury
N 181 179
LOQ 0.03 0.03
<L0oQ 6 (3.3 %) 11 (6.1 %)
Xg 0.13 0.11
Me 0.13 0.11
e 0.08 0.07
Xo.75 0.22 0.18
X0.90 0.39 0.33
Xo.95 0.48 0.44
Max 1.62 1.27
Min 0.02 0.02

* u 2 zen byla z divodu malého mnozstvi vzorku analyzovéna pouze celkova rtut
in two women, only the total mercury content in hair was analyzed due to the small amount of sample available for analysis

N — pocet vzorkl, LOQ — mez stanovitelnosti, Xg — geometricky pramér, Me — median, Xo,25 — 25% kvantil atd.
N — sample size, LOQ — limit of quantification, X, — geometrical mean, Me — median, Xy o5 — 25t percentile etc.
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Obr. 6.1 Polychlorované bifenyly v matefském miéce, indikatorovy kongener PCB 153,
median koncentrace, 2005-2014

Fig. 6.1 Polychlorinated biphenyls in human milk, indicator congener PCB 153,
median value, 2005-2014
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Obr. 6.2 Chlorované organické latky v matefském mléce, median koncentrace
sumy DDT a hexachlorbenzenu, 2005-2014

Fig. 6.2 Chlorinated organic compounds in human milk, median value of the
sum DDT and hexachlorobenzene, 2005-2014
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Obr. 6.3 Obsah perfluorovanych uhlovodik(i (PFOA, PFOS) v matefském mléce
v CR v letech 2006-2014, median hodnot

Fig. 6.3 Levels of perfluorinated compounds in human milk, CR,
2006-2014, median values
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Obr. 6.4 Obsah PFOA v matefském mléce v evropskych zemich, median hodnot
Fig. 6.4 Levels of PFOA in human milk in European countries, median values
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7. ZDRAVOTNI STAV OBYVATEL

Zdravotni stav dospélé populace CR je v ramci
subsystému 6 hodnocen na zdkladé vysledku
Studie HELEN. Ukolem studie je ziskavat infor-
mace o zdravotnim stavu méstské populace stied-
niho v€ku (45-54 let). Sledovéany jsou celkové
ukazatele zdravi, jako napf. subjektivni hodno-
ceni zdravi nebo dlouhodobé zdravotni obtize
a prevalence vybranych neinfek¢nich onemoc-
néni. Dale jsou hodnoceny faktory, které zdra-
votni stav ovliviiuji (socioekonomické a psycho-
socidlni charakteristiky, ukazatele Zivotniho stylu,
rodinnd anamnéza atd.) a postoje respondentll
k problematice Zivotniho stylu a zdravi.

Studie HELEN je opakujici se prafezové dotazni-
kové Setfeni, realizované ve vybranych méstech CR.
Prvni etapa probéhla v letech 1998 az 2002
v 27 méstech, druha v letech 2004 a 2005 v 25 mé-
stech. Tteti etapa studie se uskutecnila v letech
2009 a 2010 v 19 méstech. Kompletni vysledky
L, II. a III. etapy jsou uvedeny v Odbornych zpra-
vach Subsystému 6 monitoringu dostupnych na
http://www.szu.cz/publikace/studie-helen.

V ramci III. etapy Setfeni v roce 2009 bylo v kaz-
dém mésté systematickym ndhodnym vybérem
zaruCujicim reprezentativnost vzorku vybrano
800 osob (400 muzi a 400 Zen) ve véku 45-54 let.
Oporou ndhodného vybéru byl registr evidence
obyvatel Ministerstva vnitra CR. Pfed4ni a sbér
dotaznikt zajistovali tazatelé, dotaznik vypliioval
respondent samostatné. V roce 2010 bylo vybrano
600 osob (300 muzt a 300 Zen) v kaZzdém mést¢.
Vybrané osoby obdrZely poStou informacni dopis
spolu s dotaznikem a s Zadosti o zaslani vypl-
néného dotazniku. Tato zména metodiky Setfeni
neovlivnila kvalitu dat, ani mozZnost jejich spolec-
ného hodnoceni. Celkem bylo ve II1. etapé ziskdno
5 103 dotazniki, respondence byla 41,6 %.

7.1 Vliv socioekonomickych faktort
na zivotni styl

Pro posouzeni vlivu socioekonomickych faktort
na Zivotni styl byla pouZita metoda mnohondsobné
logistické regrese. Vysledky regresnich analyz
jsou prezentovany ve formé odds ratio (OR, pomér

7. HEALTH STATUS
OF THE POPULATION

The health status of the adult population of the Czech
Republic has been assessed within Subsystem 6
on the basis of results in the HELEN Survey.
The objective of the present article is to obtain
information on the health status of the urban mid-
age population (45-54 years of age). Followed up
are general indicators of health, e.g. self-rated health
or long-term health complaints and the prevalence
of selected non-communicable diseases. Further-
more, assessed are also factors that influence
the health status (socio-economic and psycho-
social characteristics, lifestyle indicators, family
history, etc.), as well as the respondents’ attitudes
towards the problems of lifestyle and health.

The HELEN study is a repeated cross-sectional
questionnaire survey conducted in selected cities
of the Czech Republic. Phase I was completed in
27 cities from 1998 to 2002, Phase Il in 25 cities
Jfrom 2004 to 2005. Phase Il took place in 19 cities
from 2009 to 2010. Comprehensive results of
Phases I, II, and III are presented in Technical
Reports of the monitoring’s Subsystem 6 which is
available at http://www.szu.cz/publikace/studie-helen.

In the year 2009, within the framework of the
survey in Phase IlI, there have been selected 800
subjects (400 males and 400 females) 45-54 years
of age through a systematic random selection
based on the register of population records at the
Ministry of Interior Affairs of the Czech Republic.
The questionnaires were handed out and collected
by inquirers, the respondents filled out the question-
naires independently. In 2010 there have been
selected 600 subjects (300 males and 300 females)
in each of the cities. The selected subjects received
by post an informative letter along with the question-
naire and a request to send in the completed
questionnaire. That methodological change in the
survey did not influence the quality of the data or the
potential of their joint evaluation. Altogether, in
Phase 1l a total of 5,103 filled-in questionnaires have
been obtained, representing a 41.6% turn-in rate.

7.1 The influence of socio-economic
factors on lifestyle

The method of multiple logistic regression has
been applied for the assessment of the influence
of socio-economic factors on lifestyle. The results
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Sanci). OR vyjadiuje pravdépodobnost vyskytu
sledovaného jevu (napf. koufeni) ve skupiné ex-
ponované urcitému vlivu (napf. Spatnd financni
situace) ve srovnani se skupinou neexponovanou
(v tomto pripadé vici osobam bez financnich
obtizi). OR je rovno jedné, pokud jsou sledované
veli¢iny nezavislé. OR vyjadiuje pouze silu vazby,
nikoliv jeji smér, tj. pricinu a nasledek. Testy byly
provadény na 5% hladiné statistické vyznamnosti.

Socio-ekonomické faktory

* Pohlavi.

* Vzdélani — zakladni, vyucen, stfedoSkolské
s maturitou a vysokosSkolské vzdélani.

* Rodinna situace — Zivot v partnerském vztahu
ano/ne.

* Ekonomicka situace — rozdé€leni na pracujici
v zaméstnaneckém poméru, soukromé podni-
katele, nezaméstnané, a ostatni — v domacnosti,
v dichodu, jako referencni kategorie byly zvo-
leny osoby pracujici v zaméstnaneckém poméru.

* Financni situace byla zjiStovdna na zakladé
dvou otazek: ,Jak Casto se stane, Ze nemate
dost penéz na jidlo ¢i obleceni?* a ,Mate po-
tize s placenim uct?. Vysledkem tfi skupiny
osob majici nedostatek financnich prostredka —
vzacné, obcas a Casto.

* Socialni prostfedi bydlist¢ bylo hodnoceno na
zakladé dvou otazek zjistujicich, jak lidé v misté
bydlisté vnimaji kvalitu sousedskych vztaht a
jak trovenl kriminality. Na otdzky respondenti
odpovidali na Sestibodové skéle. Odpovédi na
obé otazky byly secteny (mozné hodnoty od 2
do 12) a respondenti byli rozdéleni do tii skupin:
s dobrym, primérnym a Spatnym socialnim pro-
stfedim v misté bydlisté.

Ukazatele Zivotniho stylu

 Stravovaci navyky byly hodnoceny na zikladé
odpovédi na deset otazek. Byla zjiStovana frek-
vence konzumace osmi druhd potravin (mlécné
vyrobky, dribeZi maso, ryby, zelenina, ovoce,
celozrnné pecivo, smazené a fritované pokrmy,
dorty a jiné cukrovinky) a preference nizko-
tuénych mléénych vyrobkll a neslazenych na-
poji. Z odpovédi na vsech deset otazek bylo
stanoveno skore, které vyjadifuje celkovy pii-
stup respondentl ke zdravé vyzivé. Na zakladé
dosazeného skoére byli respondenti rozdéleni

of regression analyses are presented in the form of
the odds ratio (OR). OR expresses the probability of
the occurrence of a phenomenon under follow-up
(e.g. the smoking habit) in a group exposed to
a certain factor, e.g. a bad financial situation, in
comparison to an unexposed group (in this case to
subjects without financial difficulties). OR is equal
to one as far as the variables under follow-up are
independent. OR expresses only the strength of
the relationship but not its direction, (cause and
consequence). The tests were carried out at the
5% level of statistical significance.

Socio-economic factors

* Gender.

* Education — elementary, vocational school, secondary
school with leaving exam, university level.

o Family status — living with a partner yes/no.

» Economic situation — the respondents were divided
into the following categories: the employed,
private business, unemployed, and others — in
the household, retired; the employed served
as the reference category.

e The financial situation was determined on the
basis of two questions: “How often does it happen
that you don’t have enough money to buy food
or clothing?” and “Do you have difficulties to
pay your bills?”. That resulted in three groups
of subjects having insufficient financial means —
rarely, from time to time, and often.

e The social environment of the residence was
assessed on the basis of two questions ascertaining
how people perceive the quality of neighbourly
relations and to the level of criminality. Respon-
dents answered questions on a six-point scale.
The answers to both questions were counted
(possible values of 2 to 12) and the respondents
were divided into three groups: good, average and
poor social environment in the neighbourhood.

Lifestyle indicators

* Dietary habits were assessed on the basis of
answers to a set of ten questions. Determined
was the frequency of the consumption of eight
types of foods (dairy products, poultry, fish,
vegetables, fruits, whole grain bread, fried and
deep fried foods, and cakes and other treats)
and preference for low-fat dairy products and
sugar-free drinks. Based on the calculated
score the respondents were assigned to one of
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do tii skupin: stravovaci navyky dobré, pra-
mérné a Spatné.

» Konzumace alkoholu byla stanovena prepoctem
uvedené tydenni spotieby piva, vina a destilatd
na gramy cistého alkoholu. MnoZstvi bylo hod-
noceno jako nadmérné nad 30 g/den u muzi
a 20 g/den u Zen.

* Nizkd fyzicka aktivita byla definovana jako
chovéni jedince charakteristické nizkym obje-
mem bazalnich pohybovych aktivit a absenci
strukturovanych pohybovych aktivit. Za nedo-
statecné fyzicky aktivni byli povazovani respon-
denti, ktefi vykondvali fyzicky nirocné aktivity
maximalné 3x za mésic nebo fyzicky stfedné
naro¢né maximalné 3x tydné.

 Cilena sportovni aktivita byla definovéana jako
¢as vénovany sportu (zjisStovan byl pocet hodin
za tyden).

e Obezita znamenala hodnotu BMI vétsi nebo
rovnou 30,0 (BMI bylo spocitino na zakladé
odpovédi respondentt v dotazniku).

» Kurické zvyklosti: respondenti byli rozdéleni do
tfi skupin, a to soucasné kuraky, byvalé kuraky
a celoZivotni nekuréaky.

Nejcastéji bylo socio-ekonomickymi faktory ovliv-
néno koufeni a vyzivové zvyklosti (statisticky vy-
znamny vztah u vSech socio-ekonomickych uka-
zatell s vyjimkou nezaméstnanosti a v piipadé
kouteni té7Z prostiedi bydlisté). Nejvyssi pravde-
podobnost koufeni a Spatnych vyZivovych zvyk-
losti méli respondenti s pouze zdkladnim vzdéla-
nim v porovnani s vysokoskoldky (OR = 6,0 pro
kouteni, OR = 3,3 pro vyZivu) a respondenti se
$patnou financni situaci (OR = 2,6 v obou pii-
padech). Pravdépodobnost nadmérné konzumace
alkoholu vyznamné zvySovala Spatné financni si-
tuace respondentd.

Zatimco pravdépodobnost nedostate¢né denni fy-
zické aktivity nebyla socio-ekonomickymi fak-
tory ovlivnéna (vliv Spatné finan¢ni situace, av§ak
na hranici statistické vyznamnosti), pravdépodob-
nost nulové cilené sportovni aktivity byla vyssi
u respondentil s niz§im nez vysokoskolskym vzdé-
lanim a u respondentd se Spatnou financni situaci.
Nizsi nez stfedoskolské vzdélani s maturitou a
primérna a Spatna financ¢ni situace také zvySo-
valy pravdépodobnost obezity. Obezitou také vy-
znamnég vice trpéli lidé, ktefi uvadéli horsi pod-
minky v misté bydlisté (viz tab. 7.1.1).

the following three groups: good eating habits,
average eating habits, and poor eating habits.

e Alcohol consumption was determined by con-
verting the stated weekly consumption of beer,
wine and spirits to grams of pure alcohol. More
than 30 g/day in males and 20 g/day in females
was considered to be excessive.

e Low physical activity was defined as a low
level of basic physical activities and absence of
structured physical activities. As insufficiently
physically active were considered respondents
engaging in highly demanding physical activities
less than three times monthly, or in moderate
physical activities less than three times weekly.

e Targeted sport activity was defined as a time
devoted to sports (determined was the number
of hours per week).

e Obesity means BMI values of 30.0 or more
(the BMI was calculated on the basis of the
respondents’ answers in the questionnaire).

» Smoking habits: the respondents were divided
into three groups: current smokers, ex-smokers,
and lifelong non-smokers.

Socio-economic factors most often influenced the
smoking habit and dietary habits (statistically
significant relationship at all socio-economic indi-
cators, with the exception of unemployment and,
in the case of smoking also the perceived neigh-
bourhood). The greatest probability of smoking and
bad dietary habits was in respondents having only
elementary education in comparison to university
level subjects (OR = 6.0 for the smoking habit;
OR = 3.3 for dietary habits) as well as in respondents
in an unfavourable financial situation (OR = 2.6
in both cases). The probability of excessive alcohol
consumption was significantly increased by the
respondents’ unfavourable financial situation.

While the probability of insufficient daily physical
activity was not influenced by socio-economic
factors (however, the influence of an unfavourable
financial situation was on the borderline of statistical
significance), the probability of none structured
sports/exercise was greater in respondents with less
than university level education and in respondents
suffering an unfavourable financial situation. Lower
than secondary school education with leaving exam
and an average and poor financial situation also
increased the probability of obesity. Likewise,
suffering from obesity to a statistically significant
degree were respondents who perceived worse con-
ditions at neighbourhood (see Tab. 7.1.1).
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7.2 Porovnani zivotniho stylu
ve méstech CR

Pro porovnéni Zivotniho stylu respondentt v 19 mé-
stech byla zvolena metoda shlukové analyzy. Shlu-
kova analyza je klasifikacni metoda, jejimz ci-
lem je usporadat objekty (v daném pfipadé mésta)
na zékladé podobnosti hodnot sledovanych znaka
do nékolika skupin (shluki), a to tak, aby si mésta
uvnitf shluku byla co nejvice podobnd, a naopak
mésta zarazend do rdznych shlukil si byla po-
dobna co nejméné. Byla pouzita metoda hierar-
chické shlukové analyzy, vzdilenost mezi shluky
byla méfena na zdkladé kvadratické eukleidovské
metriky. Jako aglomeraéni postup pro spojovani
do shlukt bylo zvoleno Wardovo kritérium, které
je zaloZeno na minimalizaci rozptylu. Vysledky
shlukové analyzy lze graficky zndzornit pomoci
dendrogramti. Pro podrobnéjsi popis situace byl
dale zvolen fez v dendrogramu v urovni odpo-
vidajici péti shlukim. Vypoclty byly provadény
v programu STATA, verze 9.

Pfi shlukové analyze byly zohlednény Ctyii faktory
Zivotniho stylu: koufeni (kufici, byvali kuféci
a celoZivotni nekufici), primérnd denni konzu-
mace alkoholu, vyzivové zvyklosti (skore) a denni
pohybova aktivita (skére). Proménné popisujici
tyto faktory byly prepocitany na nové spojité pro-

Dendrogram: Vysledky shlukové analyzy
Dendrogram: Cluster analysis results

7.2 Comparison of lifestyle
in the Czech cities

The method of cluster analysis for the comparison
of the respondents’ lifestyle in 19 cities was chosen.
Cluster analysis is a classification method to
arrange objects (cities in this case) on the basis of
characteristics similarity into several groups (clusters)
so that the cities in each cluster are similar as much
as possible. On the contrary the cities included in
different clusters are similar to the least degree.
Applying the method of hierarchical cluster analysis,
the inter cluster distance was measured on the basis
of quadratic Euclidean metrics. Ward’s criterion
based on the minimization of dispersion was applied
as the agglomerative procedure for connecting
into clusters. The cluster analysis results can be
graphically illustrated with the aid of dendro-
grams. For a more detailed description of the situa-
tion a cross-section in the dendrogram at the level
of five clusters was used. The program STATA,
version 9, was implemented for the calculations.

In the cluster analysis four lifestyle factors were
taken into consideration: the smoking habit (smokers,
ex-smokers, and lifelong non-smokers), average
daily alcohol consumption, dietary habits (score)
and daily physical activity (score). The variables
describing those factors were converted to new

Znojmo

Brno

Zdar nad Sazavou
Jihlava

Usti nad Orlici

Sumperk

Liberec

Olomouc

Plzen

Kromériz

Hradec Kralové
Ceské Budé&jovice
Ostrava
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-

—_—
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mira vzdalenosti mezi subjekty/mésty (kvadraticka euklidovska vzdalenost)
the size of the distance between subjects (quadratic Euclidean distance)
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meénné, u kterych platilo, Ze ¢im vyssi hodnota
tim horsi ukazatel (napf. vyssi spotieba alkoholu,
horsi vyZziva atd.). Dale byly spocitany primérné
hodnoty novych proménnych pro kazdé mésto,
které pak vstoupily do shlukové analyzy. Pro popis
shlukd a vytvoreni grafii byly spocitany primérné
hodnoty dané proménné pro kazdy shluk a na-
sledné byly tyto hodnoty pfepocitany na Z-skore
(pramér = 0, smérodatna odchylka = 1). Vypoctem
Z-skére se proménné prevedou na jednotné me-
fitko a umoZni se tak jejich porovnani. Pfi popisu
se dany shluk vZdy porovnavé vzhledem k ostat-
nim hodnocenym méstim.

Meésta se na zakladé zvolenych proménnych roz-
délila do dvou velkych skupin: shluky 1 a 2 pred-
stavuji mésta s lepSim Zivotnim stylem, shluky 3,
4 a 5 mésta s horSim Zivotnim stylem.

Shluk ¢&. 1: Znojmo, Brno, Zd'ar nad Sazavou,
Jihlava, Usti nad Orlici, Sumperk, Liberec

Vv,

Tento shluk mést charakterizuje nizs$i konzumace

alkoholu a nizsi podil kurakd, primérna mira pohy-
bové aktivity, ale mirné horsi stravovaci navyky.

Shluk ¢. 2: Olomouc, Plzen, Kromériz, Hradec
Kralové, Ceské Bud&jovice

Meésta seskupend v shluku 2 maji nejlepsi Zivotni
styl. Charakterizuje je vysoka mira fyzické akti-
vity, velmi dobré stravovaci navyky, kuracké zvyk-
losti na urovni lepsiho priméru a primérna kon-
zumace alkoholu.

Shluk ¢. 3: Ostrava, Karvina

Mésta 3 shluku spojuje jednoznacné nejnizsi
pohybova aktivita a vysokd konzumace alko-
holu. Ve vyzivé a koufeni se tato meésta lisi:
v Ostravé respondenti méné kouii na rozdil od
Karviné, naopak stravovaci navyky jsou v Ostravé
nejhor$i ze vSech mést, zatimco v Karviné jsou
pramérné.

Shluk ¢&. 4: Usti nad Labem, Most, Mélnik,
Kladno

Pro mésta zarazend do tohoto shluku je typicky
vysoky podil kutdkd, vyssi konzumace alkoholu
a prumeérné vyzivové zvyklosti i pohybova aktivita.

Shluk ¢. 5: Praha 10

Prahu 10 v porovnani s ostatnimi shluky charak-
terizuje predevSim vysokd konzumace alkoholu

combined variables in which it holds that the greater
the value, the worse the indicator (e.g. greater
alcohol consumption, worse nutrition, etc.). Further-
more, calculated were the average values of the
new variables for each city, which were then
entered into the cluster analysis. For the descrip-
tion of the clusters and the creation of graphs
there have been calculated the average values
of the given variable for each cluster, and con-
sequently those values were converted to a Z-score
(average = 0, standard deviation = 1). Through
the calculation of the Z-score the variables were
converted to a uniform measure and their com-
parison is rendered possible. In the description
a given cluster is always compared in view of
the other assessed cities.

On the basis of chosen variables the cities were
divided into two large groups: clusters 1 and 2
represent cities with a better lifestyle; clusters 3, 4
and 5 are cities with a worse lifestyle.

Cluster No. 1: Znojmo, Brno, Zd'dr nad Sdzavou,
Jihlava, Usti nad Orlici, Sumperk, Liberec

This cluster of cities is characterized by lower
alcohol consumption and a lesser proportion of
smokers, an average measure of physical activity,
but moderately worse dietary habits.

Cluster No. 2: Olomouc, Plzen, Kromériz, Hradec
Krdlové, Ceské Budéjovice

These cities have the best lifestyle. They are
characterized by a great measure of physical
activity, very good dietary habits, the smoking
habit at the level of a better average, and average
alcohol consumption.

Cluster No. 3: Ostrava, Karvind

Cities in this cluster have in common unequivocally
the lowest physical activity and great alcohol con-
sumption. In nutrition and smoking those cities
differ: in Ostrava the respondents smoke less than
in Karvind, dietary habits in Ostrava are the worst
of all cities, while in Karvind they are average.

Cluster No. 4: Usti nad Labem, Most, Mélnik,
Kladno

For cities in this cluster is typical the great pro-
portion of smokers, greater alcohol consumption,
and average dietary habits and physical activity.

Cluster No. 5: Prague 10

In comparison to the other clusters, Prague 10 is
first of all characterized by greater alcohol con-
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na strané jedné a velmi dobré stravovaci navyky na
strané druhé. Kuracké zvyklosti a pohybova akti-
vita jsou na drovni hor$iho priméru.

V soucasné dobé je povazovano za prokizané,
7e socidlni a ekonomické faktory patii mezi nej-
vyznamnéjSi determinanty zdravi [1]. Socialni
gradient zdravi, respektive socio-ekonomickou
nerovnost ve zdravi nachdzime dnes ve vSech
evropskych zemich. Lidé s nizS§im socidlné-eko-
nomickym statusem (SES) dfive umiraji a béhem
Zivota Castéji trpi mnoha nemocemi v porovnani
s lidmi s vyS$8im SES, coZ vede ke zkriceni stfedni

TV

délky Zivota i niz$i nadé€ji na doZiti ve zdravi.

Podle vysledku studie nejvice Zivotni styl ovliviio-
vala finan¢ni situace. Lidé s Castym nedostatkem
penéz méli vyssi pravdépodobnost koufeni, nad-
mérné konzumace alkoholu, nedostatku pohybu,
Spatné vyzivy i obezity. Vyznamnym faktorem
bylo také niz$i vzdé€lani, které vyznamné zvySo-
valo predevSim riziko koufeni a Spatné vyZivy.

Vztah mezi individudlnimi socio-ekonomickymi
charakteristikami (iSES) ¢lovéka a jeho zdravim
je dobfe zdokumentovan. Vliv na zdravi mé ale
také socidlné-ekonomické prostredi, ve kterém
¢lovék Zije (nSES). Socialné-ekonomické faktory
prostiedi mohou byt analyzovany na trovni mést-
skych Ctvrti, mést i celé zemé [2]. Rada studii
[napr. 3—6] doklad4, Ze Zivot v méstskych Ctvrtich
s niz§im nSES je spojen s vyS$si arovni kardio-
vaskularnich onemocnéni a souvisejicich riziko-
vych faktord. Byl nalezen i vztah mezi nSES a
umrtnosti, zvlast€¢ na kardiovaskularni onemoc-
néni [7]. Vliv nSES obvykle pfetrvava i po ocis-
téni o osobni socidlni charakteristiky [8], coZ
naznacuje nezavisly vliv na zdravi. Okoli ma vliv
i na spolecenské normy, které ovliviiuji chovani
obyvatel, napriklad ,,podporou‘ nezdravého Zivot-
niho stylu [9, 10]. I pfi souasném zohlednéni
individudlnich socio-ekonomickych faktorti byl
ve studii HELEN zji$tén vyznamny vliv socidl-
niho prostfedi bydlisté na zpiisob stravovani a
hodnotu BMI, coz koresponduje s vysSe uvede-
nym. Socidlné-ekonomické prostfedi mista byd-
listé ovliviiuje zdravi rovnéZ dostupnosti a kvali-
tou sluzeb, véetné zdravotnich, moznosti pfistupu
ke vzdélavani a pracovnim pfileZitostem, mirou
kriminality a trovni Zivotniho prostiedi (hluk,
kvalita ovzdusi a vody) apod.

sumption on the one hand, and very good dietary
habits on the other. The smoking habit and physical
activity are at the level of a worse average.

Presently, it is considered to be proven that socio-
economic factors belong to the most important
determinants of health [1]. The social gradient
of health, or the economic inequality in health, has
been found in all European countries. People with
a lower socio-economic status (SES) die earlier
and suffer from many diseases in comparison to
people with a high SES, leading to the shortening
of the average life expectancy and the healthy
life expectancy.

According to the results, lifestyle has been influenced
to the greatest degree by the financial situation.
People with a frequent lack of money have a greater
probability to smoke, consume excessive alcohol,
to be insufficiently physically active, poorly eat
and be obese. A significant factor was also lower
education which first of all significantly increased
the risk of smoking and poor nutrition.

The relation between individual socio-economic
characteristics (iSES) of a person and his/her health
is well documented. But the effect on health has
also socio-economic environment in which one
lives (nSES). Environmental socio-economic factors
can be analysed at the level of city quarters, cities
and the whole country [2]. A number of studies
[e.g. 3—6] document that life in city quarters with
a lower nSES is connected with a higher level of
cardiovascular disease prevalence and related risk
factors. There has also been found a connection
between nSES and mortality, especially due to
cardiovascular diseases [7]. The influence of
nSES usually continues even after adjustment
for personal social characteristics [8] indicating
an independent influence on health. The neighbour-
hood has an influence even on social norms
which influence the behaviour of its inhabitants,
e.g. “support” of an unhealthy lifestyle [9, 10].
Even on the concurrent taking into account of
individual socio-economic factors, in the HELEN
study there has been found the influence of the
social environment in the place of residence on the
dietary habits and the BMI value, corresponding
with the presented above. The socio-economic envi-
ronment influences health also through the availabi-
lity and quality of services, including healthcare,
access to education and job opportunities, extent of
criminality and the environmental quality (noise,
ambient air and drinking water), etc.
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Shlukova analyza ukézala, Ze existuji podobnosti
v zZivotnim stylu respondentii z rdznych meést.
Pti pohledu na mésta, kterd byla zarazena do
jednotlivych hluki, Ize nalézt uréitou zakonitost/
podobnost/logiku z hlediska bud jejich geogra-
fické polohy, nebo celkovych socio-ekonomickych
charakteristik (data CSU ze s&itani lidu 2010).
Shluk ¢. 1 tvofi mésta z ¢esko—moravského po-
mezi, shluk ¢.2 krajskd mésta s poctem oby-
vatel nad 150 tisic, s nizkou mirou nezaméstna-
nosti a vysokym podilem vysokoskolaki. Jako
zcela samostatnd se vyclenila Praha 10 a mésta
Moravskoslezského kraje (Ostrava, Karvina).
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7 o\
Obr. 7.1 Srovnani zivotniho stylu ve méstech podle studie HELEN
(vék 45-54 let), 2010/2011
Fig. 7.1 Lifestyle behaviors among citizens as by HELEN study
(age of 45-54 years), 2010/2011
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8. ZDRAVOTNI RIZIKA
PRACOVNICH PODMINEK
A JEJICH DUSLEDKY

8.1 Monitorovani expozice na zakladé udajti
z kategorizace praci a pracovist

K monitorovéni expozice rizikovym faktorim préice
a pracovnich podminek slouzi systém kategori-
zace praci. V jeho rdmci ma kazdy zaméstnavatel
povinnost zhodnotit riziko a zafadit préace, které
jsou na jeho pracovistich vykondvany, do jedné
ze 4 kategorii, v zavislosti na vyskytu rizikovych
faktordi prace a na jejich zdvaznosti. Z udajt v In-
formacnim systému Kategorizace praci vyplyva,
7Ze k datu 26. 6. 2015 bylo zatazeno do vsech kate-
gorii prace (2, 2R, 3, 4) celkem 2 175 620 osob, coz
je o 6 855 osob vice nez za stejné obdobi minulé¢ho
roku. V kategoriich rizikové price (2R, 3, 4), bylo
evidovano 473 070 osob (15 109 osob/100 tisic
zamgstnancll), coZ je o 4 653 zaméstnancti méné
nez za stejné obdobi minulého roku. Do kategorie 4,
coZ jsou pracovi§té vysoce rizikova, bylo v CR
zatazeno 14 282 (461/100 tisic zaméstnancti), coz
je 0 452 zaméstnanci méné neZ v minulém roce
(viz tab. 8.1.1).

Aktualni pocet zaméstnancli zafazenych podle
jednotlivych kategorii prace v krajich je uveden
v tab. 8.1.1. Nejvice exponovanych zaméstnancii
v kategoriich rizikové prace (2R, 3, 4) je v kraji
Moravskoslezském (91 968), Praha (44 331), Stiedo-
Ceském (44 836) a Usteckém (43 709). V piepoctu
poctu zaméstnanct v riziku na 100 000 zamést-
nanct nepievySuji celostitni primér 15 109 za-
méstnanci kraje Praha (5 547), Karlovarsky (9 680),
Liberecky (12 773) a Jihomoravsky (12 350).

Nejvice zaméstnancti ve vSech kategoriich prace
(2, 2R, 3, 4) je evidovano podle faktoru Fyzicka
zatéZ — 1 302 557 osob (oproti minulému obdobi
narast o 13 %), Pracovni poloha — 990 975 osob
(narust o 4 %) osob, Hluk — 869 630 osob (nartst
0 0,2 %). V kategoriich rizikové prace (2R, 3, 4)
je nejvice evidovanych zaméstnanct v riziku fak-
toru Hluk — 267 586, Fyzicka zatéz — 102 136,
Prach — 68 204, Vibrace 66 806 (viz tab. 8.1.2).

Pii praci mohou byt zaméstnanci exponovani i vice
neZ jednomu faktoru. V tab. 8.1.3 je uveden tdaj
0 poctu osob exponovanych podle poctu ptsobicich
faktord. Z udaja vyplyva, Zze 71,5 % zaméstnancii

8. OCCUPATIONAL HEALTH
HAZARDS AND THEIR
CONSEQUENCES

8.1 Exposure monitoring based on data from
work and workplace categorization

Monitoring exposure to occupational risk factors
and working conditions is subject to the work catego-
rization system. In this system it is the responsibility
of each employer to evaluate occupational risk and
to categorize the relevant work performed under
one of 4 categories, as related to the incidence of
occupational risk factors and their importance.
Data from the Work Categorization Information
System reveals that up to June 26, 2015, a total of
2,175,620 persons have been registered in all work
categories (2, 2R, 3, 4), i.e. 6,855 more persons
than in the same period last year. The work at risk
categories (2R, 3, 4) comprised 473,070 persons,
i.e. 15,109 persons/100,000 employees, 4,653 less

employees than in the same period last year. In
category 4 (high-risk workplaces) 14,282 persons
(461/100,000 employees) were registered in the
Czech Republic, i.e. 452 less employees than in
the same period last year (see Tab. 8.1.1).

The sum of employees categorized by individual
work categories in the administrative regions is
presented in Tab. 8.1.1. The largest number of
employees at risk categories (2R, 3, 4) were in the
Moravia-Silesia (91,968), Prague (44,331), Central
Bohemia (44,836), and Usti nad Labem (43,709)
regions. The nationwide mean of 15,109 employees
at risk categories per 100,000 employees was not
exceeded by the following regions: Prague (5,547),
Karlovy Vary (9,680), Liberec (12,773), and South
Moravia (12,350).

The largest numbers of exposed persons in all work
categories (2, 2R, 3, 4) are registered in the following
categories: Physical Load — 1,302,557 persons (a 13%
increase compared to the same period last year),
Working Posture — 990,975 persons (a 4% increase),
Noise — 869,630 persons (a 0.2% increase). Registra-
tions at risk categories (2R, 3, 4) are as follows:
Noise — 267,586, Physical Load — 102,136, Dust —
68,204, and Vibrations — 66,8006 (see Tab. 8.1.2).

The numbers of exposed employees and registered
exposures are different. Occupational load may
comprise more than one factor. Tab. 8.1.3 presents
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Tab. 8.1.1 Pocet exponovanych zaméstnanci v kategoriich prace podle kraju k 26. 6. 2015
Tab. 8.1.1 The number of emplyees in work categories by region, on June 26, 2015

Kategorie2 + 2R+ 3 + 4 Kategorie 2 Kategorie 2R Kategorie 3 Kategorie 4

Kraj Category2+2R + 3+ 4 Category 2 Category 2R Category 3 Category 4
Region Celkem Zeny | Celkem | Zeny |Celkem| Zeny |Celkem| Zeny |Celkem| Zeny

Total Women Total | Women| Total |Women| Total | Women| Total \Women

Praha 260260 | 109645 | 215929, 97660 1830 673| 41813 11285 688 27
Stredocesky 230 869 84299 | 186033| 70838 8073| 2902 35634 10481 1129 78
JihoCesky 117 360 47 726 91 268| 38578 460 313| 24866, 8799 766 36
Plzensky 132 564 53746 | 103958| 45269 3038 1742 24072 6673 1496 62
Karlovarsky 68 624 30 675 61307| 28613 206 25| 7040 2027 71 10
Ustecky 183 428 77388 | 139689 62120 2217 1078 40513 14124 979 66
Liberecky 83940 34 825 69299 30261 1038 308| 13221 4216 382 40
Kralovéhradecky 111 113 44 875 87 552| 37459| 4222| 1357| 18656 6025 713 34
Pardubicky 98 551 38 258 78 386| 33179| 4031| 1039| 15661 4019 473 21
Vysocina 121 267 46 869 97 542| 41394| 4075| 1166| 19134| 4276 516 33
Jihomoravsky 238 688 95612 | 200602| 83563 2781 1469 34675 10514 630 66
Olomoucky 132 605 51738 | 101452| 41722 4676 2120 25485 7767 992| 129
Zlinsky 119 648 50 066 89451 37718| 3174| 1452| 26 405| 10745 618 151
Moravskoslezsky | 276 703 98772 | 184735 79086 8756, 4171 78383 15150/ 4829 365
Celkem / Total | 2175620 | 864 494 |1 707 203|727 460| 48 577 | 19 815|405 558116 101| 14 282| 1 118

Tab. 8.1.2 Pocet evidovanych expozic zaméstnanct podle faktoru, stav k 26. 6. 2015
Tab. 8.1.2 The number of registered exposures to factors, on June 26, 2015

Kategorie faktoru / Category of a factor

Faktor 2 2R 8 4 2+2R+3+4 | 2R+3+4 Factor
Hluk 602 044 | 26534 | 239467 | 1585 869 630 267 586 | Noise
Fyzicka zatéz 1200 421 9 647 92 485 4 1 302 557 102 136 | Physical load
Prach 247 202 7016 54 467 | 6721 315 406 68 204 | Dust
Vibrace 177 168 6 421 53500 | 6885 243 974 66 806 | Vibrations
Biologicke Cinitele | 163249 11780 27 948 89 203 066 39 817 | Biological agents
Psychicka zatéz 761 006 2417 37 885 0 801 308 40 302 | Mental health load
Chemickeé latky 302 243 9517 15453 | 1583 328 796 26 553 | Chemicals
Pracovni poloha 961 032 1179 28 764 0 990 975 29943 | Working posture
Neionizujici zareni 20 799 703 20 407 0 41909 21110 | Non-ionizing radia-
a elmag. pole tion and elmag. field
Zatéz teplem 105 211 629 13992 49 119 881 14 670 | Heat load
Zrakova zatéz 244 933 230 13014 0 258 177 13 244 | Visual load
Vybrané prace 21 840 171 2048 7 24 066 2226 | Selected jobs
Zatéz chladem 236 961 40 3468 0 240 469 3508 | Cold load
lonizujici zareni 506 7 2 0 515 9 | lonizing radiation
Prace ve zvy- 24 3 103 1 131 107 | Working under
Seném tlaku increased baro-
vzduchu metric pressure

Tab. 8.1.3 Pocet exponovanych zaméstnanci podle poc¢tu soucasné pusobicich faktort, stav k 26. 6. 2015
Tab. 8.1.3 The number of employees exposed to concurently acting risk factors, on June 26, 2015

Pocet rizikovych faktord Pocet zaméstnancl o
Number of risk factors Number of employees
1 621 000 28.5
2 585 867 26.9
3 407 222 18.7
4 274 010 12.6
>4 289 921 13.3
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evidovanych v systému kategorizace praci je expo-
novano vice neZ jednomu faktoru; vice nez ctyfem
faktordm je exponovano 13,3 % zaméstnancu.

Uvedené pocty evidovanych osob nelze povazovat
za neménné. V poslednim roce napt. doslo ke zvy-
Seni poctu zaméstnanci pracujicich v rizikovych
kategoriich u faktort jako Fyzicka zatéz, Zrakova
zatéZz a Zat€z chladem. V dal§im obdobi bude
dochazet k zaniku a vzniku pracovist, budou reali-
zovana ochrannd opatieni ke sniZeni rizika a bude
tak dochéazet ke zménadm poctu praci v jednotli-
vych kategoriich. V priibéhu casu dochazi také
k legislativnim zménam, které zahrnuji i nové
poznatky o ptisobeni $kodlivin na ¢lovéka.

8.2 Registr profesionalnich expozic
karcinogentim REGEX

Predmétem analyzy jsou data pochdzejici z data-
baze vedené od roku 2009, kterd byla vytvorena
jako samostatny modul Informacéniho systému
Kategorizace praci a nezahrnuje data, ktera byla
ziskdna v minulosti a jsou uloZena v puvodni
databazi REGEX.

Pocet osob registrovanych v letech 2009 aZ cerven
2015 v Registru osob profesionalné exponova-
nych karcinogeniim, jejichZ expozice byla platna
v roce 2015, byl 9 463. Informaci o objemu dat
ziskavanych z jednotlivych regionti CR poskytuje
tab. 8.2.1. Mezi jednotlivymi regiony jsou znacné
rozdily. Nejvice registrovanych profesionalné expo-
novanych osob je v krajich Moravskoslezském
(2 241 osob), Vysocina (1 301), SttedocCeském (856),
Praha (854), naopak nejméné v Karlovarském (154)
a Jihoceském (159) kraji.

Ptehled o tom, pfi kterych ekonomickych aktivi-
tach, kédovanych podle metodiky NACE-CZ, do-
chézi k expozici karcinogennim agens, prezentuje
tab. 8.2.2. Tti nejcastéjsi ekonomické aktivity, pti
kterych jsou pracovnici exponovani karcinoge-
nim, jsou zdravotni péce (3 106 osob), vyroba
zakladnich kovi, hutni zpracovani kovi a sléva-
renstvi (1 020 osob) a vyroba kovovych konstrukci
a kovodélnych vyrobkd, kromé strojii a zafizeni
(875 osob). Tyto pocty vSak nelze ptfimo porovna-
vat, nebot v neddvné minulosti byla na zdkladé
pozadavku MZ CR vénovana zvyS$end pozornost
zdravotnickym pracovistim, kde muize dochéazet

data on exposed persons related to the number of
factors involved. This shows that 71.5% of employees
registered in the work categorization system are
exposed to more than one factor and 13.3% of
employees are exposed to more than four factors.

The presented numbers of registered persons are
not immutable. In the last year, there was an increase
in the numbers of employees in the risk categories
with most frequent factors like Physical Load,
Visual Load and Cold Load. In the next period there
shall be changes as regards the phasing out of many
workplaces and the establishment of others, there
shall be taken protective measures for risk reduction
and thus changes shall be made in categorization
of work. Likewise, over time there will be changes
in legislation which comprise an updated under-
standing of the effects of pollutants on humans.

8.2 Register of Occupational Exposure
to Carcinogens (REGEX)

Analyses are based on data from a database which
was created in 2009 as an independent module of
the Work Categorization Information System. This
database does not include data recorded in the past
and included in the original REGEX database.

The number of persons registered from 2009 to
June 2015 (persons still exposed in 2015) in the
Register of Occupational Exposure to Carcinogens
was 9,463. Information on the volume of data from
particular CR regions is presented in Tab. 8.2.1.
There are significant differences between indivi-
dual regions. The largest numbers of persons with
occupational exposure were in the Moravia-Silesia
(2,241), Vysocina (1,301), Central Bohemia (856),
and Prague (854) regions; on the other hand, the
smallest numbers of persons with occupational
exposure were registered in the Karlovy Vary (154)
and South Bohemia (159) regions.

Tab. 8.2.2 presents an overview of the economic
activities as recognized by the NACE/CZ methodo-
logy that lead to exposure to carcinogens. The three
most frequent occupational activities exposing to
carcinogens are health care (3,106 persons), metal
manufacturing and work in foundries (1,020 per-
sons), and manufacture of metal constructions and
metalworking, apart from machines (875 persons).
However, these counts are not directly comparable
since in the recent past the Ministry of Health
has demanded increased attention to sectors of
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Tab. 8.2.1 Pocet registrovanych osob podle kraja v obdobi 2009-2015, ke dni 29. 6. 2015
Tab. 8.2.1 The number of registered persons by region in 2009-2015, on June 29, 2015

Kraj / Region Pocet osob / No. of persons
Hlavni mésto Praha / The Capital City of Prague 854
StrfedocCesky / Central Bohemia 856
JihocCesky / South Bohemia 159
Plzensky / Pilsen 245
Karlovarsky / Karlovy Vary 154
Ustecky / Usti nad Labem 219
Liberecky / Liberec 258
Kralovéhradecky / Hradec Kralové 745
Pardubicky / Pardubice 742
Vysocina / Vysocina 1 301
Jihomoravsky / South Moravia 488
Olomoucky / Olomouc 547
Zlinsky / Zlin 654
Moravskoslezsky / Moravian-Silesian 2242
Celkem / Total 9 464

Tab. 8.2.2 Pocet registrovanych osob podle hospodarskych aktivit v obdobi 2009-2015 (ke dni 29. 6. 2015)
Tab. 8.2.2 The number of registered persons by economic activity in 2009-2015(on June 29, 2015)

CZ-NACE Hospodarské aktivity dle CZ-NACE Pocet osob
Economic activities by NACE-CZ No. of persons
10000 | Rostlinna a zivociSna vyroba, myslivost a souvisejici ¢innosti 26
Plant and animal production, hunting and related activities
50000 | Tézba a uprava ¢erného a hnédého uhli / Black and brown coal mining and treatment 276
80000 | Ostatni tézba a dobyvani / Other mining and digging operations 257
160000 | Zpracovani dfeva, vyroba dfevénych, korkovych a slaménych vyrobkul, kromé nabytku 486
Manufacture of wood, production of wooden, corked, wicker and straw products except furniture
190000 | Vyroba koksu a rafinovanych ropnych produkttl / Production of coke and refined oil products 309
200000 | Vyroba chemickych latek a chemickych pfipravkt / Production of chemicals and chemical products 567
210000 | Vyroba zakladnich farmaceutickych vyrobkl a farmaceutickych pfipravku 159
Production of basic pharmaceutical products and preparations
220000 | Vyroba pryzovych a plastovych vyrobkl / Production of rubber and plastic products 424
230000 | Vyroba ostatnich nekovovych mineralnich vyrobku 363
Production of other non metallic mineral products
240000 | Wroba zakladnich kovd, hutni zpracovani kov(; slévarenstvi 1020
Manufacture of basic metals, metalurgical processing, foundry
250000 | Vyroba kovovych konstrukci a kovodélnych vyrobkd, kromé stroju 875
Production of metal constructions and metal products, except machinery
260000 | Vyroba pocitacl, elektronickych a optickych pfistroju a zafizeni 25
Manufacture of computers, electronic and optical devices and equipment
270000 | Vyroba elektrickych zafizeni / Manufacture of electrical equipment 91
280000 | Vyroba strojli a zafizeni j. n. / Production of machinery and devices 186
290000 | Vyroba motorovych vozidel (kromé motocykld), pfivésu a navésu 201
Production of motor vehicles (except motorcycles), trailers and semi-trailers
300000 | Vyroba ostatnich dopravnich prostfedkl a zafizeni 69
Production of other transport means and devices
310000 | Vyroba nabytku / Production of furniture 406
320000 | Ostatni zpracovatelsky pramysl / Other manufacturing industries 60
330000 | Opravy a instalace stroj a zafizeni / Repairs and installations of machinery and devices 81
410000 | Vystavba budov / Building 92
420000 | Inzenyrskeé stavitelstvi / Engineering 74
430000 | Specializované stavebni ¢innosti / Specialised construction activities 83
460000 | Velkoobchod, kromé motorovych vozidel / Wholesale, except motor vehicles 39
470000 | Maloobchod, kromé motorovych vozidel / Retail except motor vehicles 23
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CZ-NACE Hospodarské aktivity dle CZ-NACE Pocet osob
Economic activities by NACE-CZ No. of persons

780000 | Cinnosti souvisejici se zaméstnanim / Activities related to job 20

810000 | Cinnosti souvisejici se stavbami a tpravou krajiny 34
Activities associated with constructions and landscaping

860000 | Zdravotni péce / Health care 3106
Ostatni (po méné nez 20 registrovanych) / Other (each with less than 20 registered) 112

Celkem / Total 9 464

Tab. 8.2.3 Pocet registrovanych osob v letech 2009-2015 podle karcinogenniho agens (ke dni 29. 6. 2015)
Tab. 8.2.3 The number of registered persons by carcinogen in 2009-2015 (on June 29, 2015)

Karcinogen / Carcinogen lec.)%?tp :rzgzs
1,3-Butadien / 1,3-Butadiene 107
Benzen / Benzene 263
Benzola]pyren / Benzo[a]pyrene 561
Cytostatika / Cytostatics 2977
Dichlormethan / Dichloromethane 10
Dichroman draselny / Kalium dichromate 1
Dimethylsulfat / Dimethyl sulfate 38
Ethylenoxid / Ethylene oxide 36
Formaldehyd / Formaldehyde 159
Horninové prachy / Rock dusts 120
Chrom (V1) a jeho slou¢eniny / Chromium (VI) and compounds 202
Kadmium / Cadmium 19
Latka s vétou R45: Mize vyvolat rakovinu / Substance with R45: May cause cancer 374
Latka s vétou R49: Mlize vyvolat rakovinu pfi vdechnuti 23
Substance with R49: May cause cancer after inhalation
Nikl / Nickel 186
Ostatni slou¢eniny chromu (véetné chromanu olovnatého) 294
Other chromium compounds (incl. Lead chromate)
Oxid kademnaty / Cadmium oxide 72
Pesticidni latky / Pesticides 5
Polycyklické aromatické uhlovodiky / PAHs 15
Prace spojené s expozici polycyklickym aromatickym uhlovodikiim ... (cely nazev viz naf. vl. 43
€. 178/2001 Sb. v platném znéni) / The work associated with exposure to polycyclic aromatic
hydrocarbons ... (full name, see Reg. Decree No. 178/2001 Coll., as amended)
Prach — azbestova vlakna — amfibolové azbesty / Dust — asbestos fibres — amphibole asbestos 10
Prach — azbestova vlakna — chryzotil / Dust — asbestos fibres — chrysotile 15
Prach — ¢ernouhelnych dolli / Dust — pit coal mines 457
Prach — dinas / Dust — Dinas 99
Prach — grafit / Dust — graphite 266
Prach — koks / Dust — coke 265
Prach — kfemen / Dust — silica 219
Prach — ostatni kfemiCitany (s vyjimkou azbestu) / Dust — other silicates except of asbestos 398
Prach — Samot / Dust — fire-clay 43
Prach — talek / Dust — talc 27
Prach chromu / Chromium dust 104
Prach z tvrdych dfev / Hardwood dust 1201
Slévarensky prach / Foundry dust 1166
Slouceniny niklu, jako Ni/ Nickel compounds, as Ni 278
Styren / Styrene 419
Tetrachlorethylen / Tetrachloroethylene 13
Tetrachlormethan / Tetrachloromethane 12
Trichlorethen / Trichlorethene 11
Vinylchlorid / Vinylchloride 175
Vulkanizaéni dymy / Vulcanization fumes 167
Vulkaniza¢ni dymy rozpustné v cyklohexanu / Vulcanization fumes soluble in cyclohexane 9
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k profesiondlni expozici cytostatikiim a proto je
pravdépodobné, Ze udaje za zdravotnictvi jsou
ve srovnani s ostatnimi aktivitami nadhodnoceny.

Pokud jde o expozice jednotlivym karcinogennim
agens, nejcastéj$im divodem k registraci je expo-
zice cytostatikiim (2 977 osob), profesionalni ex-
pozice prachu tvrdych dfev (1 201 osob) a expo-
zice slévarenskému prachu (1 166 osob). Celkovy
prehled o expozicich jednotlivym karcinogentim
uvadi tab. 8.2.3.

8.3 Monitorovani zdravotnich ucinki —
Narodni zdravotni registr nemoci
z povolani

V roce 2014 bylo v Ceské republice u 1 065 pra-
covnikl (467 Zen a 598 muzi) hlaseno celkem
1 250 profesionédlnich onemocnéni, z toho bylo
1 214 nemoci z povolani a 36 ohroZeni nemoci
z povolani. Incidence profesionalnich onemocnéni
byla 27,0 ptipadd na 100 tisic zaméstnancii v civil-
nim sektoru nemocensky pojisténych podle za-
kona ¢. 187/2006 Sb., ve znéni pozdéjsich pred-
pist. Vyvoj poctu profesiondlnich onemocnéni
od roku 2000 je znazornén na obr. 8.3.

the health services with occupational exposure to
cytostatic drugs; these data are therefore probably
overestimated against the other recorded occupa-
tional activities.

In terms of exposure to specific carcinogens the
most frequent reason for registration is exposure to
cytostatic drugs (2,977 persons), occupational expo-
sure to hard wood dust (1,201 persons) and foundry
dust (1,166 persons). A summary of exposure to
individual carcinogens is presented in Tab. 8.2.3.

8.3 Monitoring of health effects —
National Register of Occupational
Diseases

In 2014, a total of 1,250 cases of occupational
disease in 1,065 employees (467 women and 598 men)
were reported in the Czech Republic; of these, 1,214
were categorized as occupational diseases and 36 as
threats of occupational disease. The incidence rate
of the occupational diseases was 27.0 cases per
100,000 employees in the civil sector medically insured
according to the Act no. 187/2006 Coll., as amended.
The dynamics of the number of occupational diseases
from the year 2000 are presented in Fig. 8.3.

Tab. 8.3.1 Hlasené nemoci z povolani a ohrozeni nemoci z povolani v letech 2001-2014
Tab. 8.3.1 Reported cases of occupational diseases and threat of occupational diseases in 2001-2014

2001

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

2013

2014

Pocet pacient( 1661

Number of patients

1567

1506

1316

1317

1122

1062

1115

1107

1050

1054

911

876

1065

Profesionalni onemoc- |1 677
néni celkem / Profes-

sional diseases total

1600

1558

1388

1400

1216

1291

1403

1313

1292

1266

1099

1042

1250

Z toho: / From that

nemoci z povolani 1627

occupational diseases

1 531

1486

1329

1340

1150

1228

1327

1245

1236

1210

1042

983

1214

ohrozeni nemoci 50
z povolani / threat of

occupational disease

69

72

59

60

66

63

76

68

56

56

57

59

36

Profesionalni onemoc- |1 034
néni — muzi
Professional diseases
—men

977

972

826

817

708

753

767

739

735

745

687

643

666

Profesionalni onemoc- | 643
néni — zeny
Professional diseases
— women

623

586

562

583

508

538

636

574

557

521

412

399

548

Incidence na 100 000
nemocensky pojisté-
nych zaméstnancu
Incidence rate per
100,000 medically
insured employees

37.4

35.8

35.1

31.6

31.5

27.0

28.1

30.7

30.9

30.0

30.1

24.6

23.5

27.2
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Ve srovnani s rokem 2013 vzrostl v roce 2014 cel-
kovy pocet hlaSenych profesiondlnich onemoc-
néni o 208, tj. o 20,0 % pripadl. Incidence pro-
fesiondlnich onemocnéni vzrostla o 4,5 pfipadt
na 100 tisic poji§téncl v civilnim sektoru. Vyvoj
poctu nemoci z povolani a ohroZeni nemoci z povo-
l14ani od roku 2001 je uveden v tab. 8.3.1.

U 145 osob byly v pribéhu roku hlaSeny dvé,
u 15 osob tfi, u dvou osob Ctyfi a u jedné osoby
pet nemoci z povoléani, ohroZeni nemoci z povo-
lani nebo jejich kombinace. Nejcastéji hlaSenou
kombinaci (85 ptipadil) byl syndrom karpalniho
tunelu na pravé a na levé ruce vznikly pfi praci
s pretéZovanim koncetin nebo pfi prici s vibruji-
cimi nastroji.

Nemoci z povolani

Nejvice nemoci z povolani bylo v roce 2014
diagnostikovano v Moravskoslezském kraji (cel-
kem 380, tj. 31,3 % vsech hlasenych pripadi).
Nejpocetnéjsi kategorii hlaSenych nemoci z po-
volani v Moravskoslezském kraji predstavovala
onemocnéni zpiisobena fyzikalnimi faktory — 199,
tj. 38,3 % vSech pripadi hlaSenych v ramci kapi-
toly II. seznamu nemoci z povolani.

Ve srovnani s rokem 2013 doslo v deseti kra-
jich k narGstu poctu hldsenych nemoci z povolani
0 2-99 pripadl. Nejvétsi narist byl zaznamenan
v kraji Moravskoslezském (o 99 pripadit) a v kraji
Usteckém (o 76 pripadil). Ve &tyfech krajich byl
zaznamenan naopak pokles, a to o 4—19 ptipadi;
nejvetsi pokles byl v kraji Vysoc€ina. Pocet nemoci
z povolani v krajich ukazuje tab. 8.3.2.

V roce 2014 nejcastéji onemocnéli pracovnici
v odvétvi ekonomické Cinnosti ,tézba a doby-
vani“ (CZ NACE B05-09), celkem 238 pii-
padu. Pri tézZbé a dobyvani nerostnych surovin
dominovaly zejména nemoci zpisobené prachem
s obsahem volného krystalického oxidu kiemici-
tého a onemocnéni z vibraci. V sestupném potadi
nasledovalo odvétvi ,,zdravotni a socidlni péce*
(CZ NACE Q86-88) se 224 ptipady, kde ptevazo-
vala zejména prenosnd a parazitdrni onemocnéni,
a odvétvi ,,vyroba motorovych vozidel, pfivési a
navést (CZ NACE C29) se 139 hlaSenymi pii-
pady, zejména onemocnénimi z pretéZovani kon-
Cetin, alergickym onemocnénim plic a profesio-
nalni dermat6zami.

In comparison to 2013, the total number of cases
of occupational diseases increased by 20.0%
(208 cases) in 2014. There was an increase in the
incidence of occupational diseases — 4.5 cases per
100,000 employees in the civil sector. The dynamics
of the number of occupational diseases and threats of
occupational diseases from the year 2001 are pre-
sented in Tab. 8.3.1.

According to data, two occupational diseases
were registered in 145 persons, three occupa-
tional diseases in 15 persons, and four occu-
pational diseases in 2 persons. Five occupational
diseases, occupational disease threat, or both were
reported in 1 person. The most frequent occupa-
tional disease (85 cases) was syndrome of the
carpal tunnel in either hand caused by overloading
of limbs and by work with vibrating machines.

Occupational diseases

In 2014, most of the occupational diseases were
diagnosed in the Moravia-Silesia region (the total 380,
i.e. 31.3% of all cases reported). Physical factors
were the most frequent cause of occupational
disease in that region — 199, i.e. 38.3% of all
cases reported within the Chapter Il of the list
of occupational diseases in CR.

In comparison to 2013, there was an increase in
reported occupational diseases in 10 administrative
regions (from 2-99 cases). The highest increase
in occupational diseases occurred in the Moravia-
Silesia region (99 cases) and Usti nad Labem
region (76 cases). On the other hand, in four
regions the number of reported cases decreased
(from 4—19 cases), most in the Vysocina region.
The distribution of the occupational diseases
by region is shown in Tab. 8.3.2.

In 2014, the majority of occupational diseases
occurred in the “Mining and Extracting” sector
(CZ NACE B05-09), the total of 238 cases. In the
mining and extraction of raw materials employees
developed predominantly diseases caused by dust
containing crystalline silica particles and diseases
caused by vibrations. The sector was followed
in descending order by the “Health and Social
Care” sector (CZ NACE Q86-88), 224 cases of
predominantly infectious and parasitic diseases;
and “Production of Motor Vehicles, Trailers and
Semi-trailers” (CZ NACE C29), 139 cases of
diseases caused mostly by limb overloading,
occupational dermatitis and allergic lung disease.
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Tab. 8.3.2 Hlasené nemoci z povolani podle kraje vzniku a kapitol seznamu nemoci z povolani, 2014
Tab. 8.3.2 Distribution of occupational diseases in regions by the Chapter of the List of occupational

diseases, 2014
Kapitola / Chapter Incidence 100 000
Kraj / Region | Il 1 \Y; Vv \Vi| C_?_Ll;‘e;;n Incziggqnecs.;? fono?l(J)oo
employees

HI. m. Praha / The Capital City of Prague | — 4 2 7 16| - 29 2.48
StredoCesky / Central Bohemia 3 42 | 43 8| 13| - 109 26.24
JihoCesky / South Bohemia - 69| 10, 18| 10| 1 108 48.24
Plzerisky / Pilsen - 34| 29| 28 7 - 98 45.03
Karlovarsky / Karlovy Vary - 4 2 2 3| - 11 12.55
Ustecky / Usti nad Labem - 43| 5| 7| 80| - 135 48.18
Liberecky / Liberec - 12 41 10 - - 26 17.66
Kralovéhradecky / Hradec Kréalove 2 13 10| 19 6| - 50 26.54
Pardubicky / Pardubice 1 11 7| 18 8| - 45 23.54
Vysoéina / Vysocina 1 3 3 5 2| - 14 8.04
Jihomoravsky / South Moravia 1 19 6| 17| 18| - 61 12.92
Olomoucky / Olomouc 1 55 9| 12 7 - 84 37.54
Zlinsky / Zlin - 8 4 12 2| - 26 12.06
Moravskoslezsky / Moravian-Silesian - 199 | 135| 15| 29| 2 380 82.82
Uzemi CR - vice krajl / Multiregional - 4 4 1] - - 9

Zahranici / Abroad - - - - 29| - 29

Celkem / Total 9 | 520 273| 179 | 230 3 1214 27.19

Nazvy kapitol podle Nafizeni viady €. 290/1995 Sb., kterym se stanovi seznam nemoci z povolani

I — Nemoci z povolani zpisobené chemickymi latkami
Il — Nemoci z povolani zpisobené fyzikalnimi faktory

Il — Nemoci z povolani tykajici se dychacich cest, plic, pohrudnice a pobfisnice

IV — Nemoci z povolani kozni
V - Nemoci z povolani pfenosné a parazitarni

VI — Nemoci z povolani zplisobené ostatnimi faktory a Ciniteli

Chapters in the List of occupational diseases set by the Governmental Order 290/1995 Coll.

| — Occupational diseases caused by chemicals
Il — Occupational diseases caused by physical factors

Il — Occupational diseases of the respiratory tract, lungs, pleura and peritoneum

IV — Occupational diseases of the skin
V' — Infectious and parasitic occupational diseases

VI — Occupational diseases caused by other factors and agents

VEtsi cast nemoci z povolani vzniklo u pracov-
nikil pfi praci zarazené zaméstnavatelem do rizi-
kové kategorie 2R aZ 4 (celkem 562, tj. 46,3 %
pripadil). Pfi praci zafazené zaméstnavatelem do
nerizikové kategorie 1 a 2 vzniklo celkem 504,
tj. 41,5 % onemocnéni. Pfi téchto pracich vznikaly
zejména kozni nemoci z povolani (145 ptipadi),
nemoci prenosné a parazitarni (171 pifipadd) a
alergické nemoci plic a hornich cest dychacich
(41 pfipadf), u nichz dopiedu nelze moznost one-
mocnéni predvidat, protoZe se zde uplatiiuje také
individualni vnimavost jednotlivych osob. U dal-
Sich 132 pfipadii nemoci z povolani nebyla kate-
gorizace prace zaméstnavatelem dosud provedena
a u 16 pfipadd nebyl idaj o kategorizaci prace
zaméstnavatelem zaznamenan.

The majority of occupational diseases developed
in workers within the work classified in the risk
categories 2R—4 (total 562, i.e. 46.3% of cases).
The work classified in non-risk category 1 and 2
produced 504 cases, i.e. 41.5% of diseases. In the
non-risk categories the occupational diseases were
mostly dermal (145 cases), infectious and parasitic
(171 cases) and allergic affections of the lungs
and upper respiratory tract (41 cases), which are
however unpredictable as there is also in play the
individual sensitivity of the subjects. In 132 cases,
the categorization has not yet been determined
by the employer and in 16 cases no data regarding
work categorization were recorded.

Occupational diseases caused by physical factors
(noise, overloading of limbs and vibrations) at works
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Problémem zlstavaji nemoci z povolani, které
vznikly v dasledku pasobeni fyzikalnich faktort
(hluk, vibrace a pretézovani koncetin) u praci
pivodné zaméstnavatelem zatrazenych do nerizi-
kovych kategorii 1 a 2 (celkem 141 ptipadi).
ProtoZe v ramci Setfeni nemoci z povolani bylo
KHS nebo SUJB ovéfeno, ¢ podminky vzniku
nemoci z povolani byly splnény, znamena to, Ze
u téchto pfipadl byla ptivodni kategorizace praci
provedena zaméstnavatelem chybné.

Nejvice nemoci z povolani bylo vyvolano pisobe-
nim fyzikédlnich faktort (kapitola II — 520 pii-
padt), které zpisobily 42,8 % ze vsech hlasenych
nemoci z povolani. Nasledovaly nemoci tykajici se
dychacich cest, plic, pohrudnice a pobfisnice (ka-
pitola IIT — 273 ptipadf), kde byla nejvyssi inci-
dence zaznamendna u pneumokoniézy zpusobené
prachem s obsahem volného krystalického oxidu
kfemicitého. Déle nasledovaly nemoci pienosné
a parazitarni (kapitola V — 230 pfipadfl), nemoci
kozni (kapitola IV — 179 piipadfl), nemoci zptso-
bené chemickymi latkami (kapitola I — 9 pfipadi)
a nemoci zplusobené ostatnimi faktory a Ciniteli
(kapitola VI — 3 ptipady). Nejcastéji se vyskytujici
diagnézy hlasenych pfipadd nemoci z povolani
jsou uvedeny na obr. 8.4.

Velmi daleZité jsou analyzy vyskytu profesional-
nich zhoubnych nadord. Odhady, jaky podil maji
na celkové incidenci zhoubnych nadort pfi¢inné
souvislosti s profesionalni expozici karcinoge-
nim, se znacné lisi. I velmi konzervativni odhady
pochézejici z USA vsSak uvadéji asi 4% podil
(rozpéti 2—-8 %). Pro CR je mozno odhadnout na
zakladé dat publikovanych UZIS, Ze pfi vyskytu
83 581 zhoubnych nadord v roce 2010 by mélo
na profesionalni expozici pfipadat asi 3 340 pii-
padii. Pocet hlasenych profesiondlnich nadoro-
vych onemocnéni 40 pfipadd v roce 2014 tak
byl s vysokou pravdépodobnosti podhodnocen
a neodpovida realité, podobné jako v pfedchozich
letech. Na rozdil od environmentélnich a jinych
zdroji expozice je profesiondlni expozice nej-
sndze kontrolovatelnd a tudiz 100 % preventa-
bilni. Primarni prevence profesiondlni rakoviny
se proto stala jednou z priorit vefejné zdravot-
nickych systémut prakticky ve vSech vyspélych
priamyslovych zemich.

initially included in the non-risk categories 1 and 2
were identified in 141 cases. Since the diseases
should be considered work-related according to
the Regional Public Health Authority or the State
Office for Nuclear Safety statements, the works were
primarily wrongly categorized by the employers.

The majority of occupational diseases were caused
by physical factors (Chapter 11 — 520 cases)
representing 42.8% of all occupational diseases
reported, followed by diseases affecting the
respiratory tract, lungs, pleura and peritoneum
(Chapter 11l — 273 cases), there was the highest
incidence of pneumoconiosis caused by dust
containing crystalline silica particles. It was
followed by infectious and parasitic diseases
(Chapter V. — 230 cases), dermal affections
(Chapter 1V — 179 cases), and diseases caused
by chemical substances (Chapter I — 9 cases),
and diseases caused by other factors and agents
(Chapter VI — 3 cases). The most frequently
reported occupational diseases are presented
in Fig. 8.4.

Analyses of the incidence of occupational malignant
neoplasms are very important. The estimated
number of cancers due to occupational exposure to
carcinogens and the percentage of overall cancer
incidence differ. In the United States, the esti-
mates of cancer due to occupational exposure are
around 4% (range from 2-8%). In the Czech
Republic, estimates based on the data from the
Institute of Health Information and Statistics
suggest that for the overall incidence of 83,581
carcinomas in 2010, the number of carcinomas
caused by occupational exposure should be
around 3,340. Therefore, the number of registered
occupational carcinogenic diseases (40 cases)
in 2014 is most likely underestimated as in the
previous years. Unlike environmental and other
sources of exposure, occupational exposure can be
easily controlled and therefore it is preventable.
Primary prevention of occupational cancer is
thus one of the public health priorities in deve-
loped countries.

Occupational disease threat

In 2014, 36 occupational disease threat cases were
reported in 35 employees. Most of the occupational
disease threats were reported in the Moravia-
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OhroZeni nemoci z povolani

V roce 2014 bylo u 35 pracovnika hlaseno celkem
36 ptipadli ohroZeni nemoci z povolani. Nejvice
ptipadd ohroZeni nemoci z povolani bylo hlaseno
z kraje Moravskoslezského (17, tj. 47,2 % ptipadi).
PostiZeni byli prfedevs§im pracovnici ,,téZby a do-
byvani ¢erného uhli* a pracovnici ,,vyroby motoro-
vych vozidel, pfivést a navési (CZ NACE BO05
a C29 celkem po 7 pripadech) a pracovnici ,,vyroby
kovovych konstrukci a kovodélnych vyrobka*
(CZ NACE C25 celkem 6 ptipadd).

Nejcastéji bylo diagnostikovano ohroZeni nemoci
z povolani poskozenim perifernich nervl z dlou-
hodobé nadmérné jednostranné zitéZe koncetin
(poloZka II. 10-14 piipadd) a ohroZeni posko-
zenim perifernich nervil z vibraci (polozka II.
7-10 ptipadi).

Nejvice ohroZeni nemoci z povolani vzniklo u pra-
covnikil pfi praci zafazené zaméstnavatelem
do rizikové kategorie 3 (celkem 15, tj. 41,7 %
pripadil). V rizikové kategorii 4 vzniklo celkem
5 pfipadu, v nerizikovych kategoriich 1 a 2 vzniklo
celkem 10 pfipadd. U 6 osob nebyla price za-
méstnavatelem kategorizovdna. I zde zlstava
problémem ohroZeni nemoci z povolani, které
vzniklo v disledku piisobeni fyzikélnich faktora
(vibrace a pretéZovani koncetin) u praci pivodné
zaméstnavatelem zarazenych do nerizikovych
kategorii 1 a 2 (celkem 8 ptipadf). ProtoZe v ramci
Setfeni nemoci z povolani bylo KHS nebo SUJB
ovéfeno, Ze podminky vzniku ohroZeni nemoci
z povolani byly splnény, znamena to, Ze u téchto
pripadii byla pivodni kategorizace praci pro-
vedena zaméstnavatelem chybné.

V roce 2014 byl zaznamenan nariist v poctu hla-
Senych profesiondlnich onemocnéni ve srovnani
s rokem 2013. Nejvétsi narGst byl zaznamenin
u infek¢nich onemocnéni, zejména u spalnicek.
Mensi vzestup hlasenych piipadii byl také u pneu-
mokoniéz uhlokopti, u svrabu, u nemoci perifer-
nich nervi z pfetéZovani koncetin, u alergickych
onemocnéni plic, hornich cest dychacich a ktze
a u nadort z azbestu. Naopak pokles byl zazna-
mendn u silikoz.

Pfes uvedené skuteCnosti nadale plati, Ze pocty
hlasenych profesiondlnich onemocnéni byly
i v roce 2014 s vysokou pravdépodobnosti pod-
hodnoceny a neodpovidaji zcela realité.

Silesia region (17, i.e. 47.2% of cases). The majority
of cases occurred in the “Mining and Extracting
Coal” sector and in the “Production of Motor
Vehicles, Trailers and Semi-trailers” sector (CZ
NACE B05 and C29, 7 cases in each sector), and in
the “Production of Metal Constructions and Metal-
working Products” sector (CZ NACE C25, 6 cases).

The most common occupational disease threats
were peripheral nerve damage caused by long-term
overloading of limbs (Item II, 10-14 cases) and
peripheral nerve damage caused by vibrations
(Item II, 7-10 cases).

Most of the occupational disease threats were
identified in employees working in the risk cate-
gory 3 (total 15, i.e. 41.7% of cases). In the
risk category 4, five cases were reported and
in the non-risk categories 1 and 2, ten cases of
the occupational disease threats were identified.
For 6 persons no data regarding work categori-
zation were recorded by the employer. Occupa-
tional disease threats caused by physical factors
(overloading of limbs and vibrations) initially
included in the non-risk categories 1 and 2 were
identified in eight cases. Since the disease threats
should be considered work-related according
to the Regional Public Health Authority or the
State Office for Nuclear Safety statements, the
works were primarily wrongly categorized by
the employers.

In 2014, an increased number of occupational
diseases was reported in comparison to 2013.
The highest increase was reported in infectious
diseases particularly in measles. Moderate increase
was also reported in coalworker’s pneumoconiosis,
scabies, peripheral nerve damage caused by
overloading of limbs, allergic lung diseases, upper
respiratory tract diseases, and allergic dermatitis
as well as in cancer due to asbestos exposure.
On the other hand, there was a decrease in the
incidence of silicosis.

However, the data for the year 2014 are probably
underestimated, therefore, the number of occupa-
tional disease cases may be higher.

SZU Praha, Ustiedi Systému monitorovani
NIPH Prague, Headquarters of the Monitoring System

89



Souhrnna zprava za rok 2014
Summary Report, 2014

7 N\
Obr. 8.1 Zaméstnanci zafazeni v kategoriich rizikové prace v krajich,
stav k 26. 6. 2015
Fig. 8.1 Employees registered in the risk work categories in regions,
on June 26, 2015
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Zdroj: Informacni systém kategorizace praci
Source: Information system of work categorization
Obr. 8.2 Evidované expozice v kategoriich rizikové prace podle faktoru,
stav k 26. 6. 2015
Fig. 8.2 Registered exposures in the risk work categories by factor,
on June 26, 2015
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Obr. 8.3 Vyvoj poétu nové hlasenych profesionalnich onemocnéni v CR, 2000-2014
Fig. 8.3 Trend in the professional diseases incidence in the Czech Republic, 2000-2014
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Zdroj: Narodni registr nemoci z povolani
Source: National Register of Occupational Diseases
Obr. 8.4 Nejcastéji se vyskytujici diagnézy hlasenych pripadli nemoci z povolani, 2014
Fig. 8.4 The most frequently occurring diagnoses of reported cases of occupational
diseases, 2014
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9. ZAVERY

Vysledky Systému monitorovani za rok 2014 pfi-
nesly dalSi udaje do casovych fad, ze kterych
je mozné usuzovat na trendy ve velikosti a zdra-
votni zavaznosti pfivodu cizorodych latek ze
slozek Zivotniho prostiedi v CR a zdravotniho
stavu populacnich skupin. Kromé toho pfinesl
dalSi informace o expozici Skodlivindm, o je-
jichZ privodu a ucincich pro ¢lovéka neni dosud
mnoho zndmo.

Pozitivni zjiSténi:

e Kvalita pitné vody z vefejnych vodovodi je se-
trvale na dobré drovni a dlouhodoby trend uka-
zuje na jeji postupné mirné zlepSovani. Pravdé-
podobnost akutniho ¢i chronického poSkozeni
zdravi vcetné karcinogennich ucinkd je nizka.
Toto konstatovani plati pro souhrnné udaje za
republiku; neni tak vylouceno, Ze v nékterych
malych vodovodech mohlo dojit k ptipadnému
zhorSeni kvality vody.

* Podle monitoringu dietdrni expozice z celého
spotiebniho koSe potravin nepiekracuje chro-
nické expozice sledovanym chemickym latkdm
z konzumace potravin pro primérnou osobu CR
expozi¢ni limity a lze ji hodnotit jako priznivou
(z hlediska nekarcinogennich ucinka).

e Ziskané vysledky monitoringu dokazuji, Ze
v trzni siti v CR dochézi k poklesu vyskytu pii-
mési nepovolené geneticky modifikované ryZze.

e Béhem let od pocatku monitorovani na pocatku
90. let se sniZuje zat€z Ceské populace per-
sistentnimi organickymi chlorovanymi pesti-
cidy, coZ lze odvodit z nepfetrzit¢ého poklesu
obsahu sledovanych pesticidd v matefském
mléce kojicich Zen.

e Obsah zéastupce perfluorovanych bifenyla
PCB153, jednoho z nejmasivnéji nachdzeného
kongeneru smési PCB, se v matefském mléce
ve srovnani s predchozimi lety snizil.

e Obsah perfluorovanych uhlovodik a bromova-
nych zpomalovacu hoteni, poskozujicich mimo
jiné hormonalni systém (endocrine disruptors),
se v ¢eské populaci pravdépodobné nevymyka
hodnotam zjistovanym jinde v Evropé. Obsah
kyseliny perfluorooktanové, nejcastéji deteko-
vaného perfluorovaného uhlovodiku v matet-

9. CONCLUSIONS

In 2014, the results of the Monitoring System give
further data in time series, from which it is possible
to derive trends in the size and severity of the
environmental contaminant exposure of the Czech
population as well as in the health status of
population groups. Moreover, it provides more
information on the exposure of the Czech popula-
tion to harmful substances of which the intake
amount and human health effects are not much
known yet.

Positive findings:

o The quality of drinking water from the public
water systems is consistently good and long-
term trend shows a gradual slight improvement.
The probability of acute or chronic damage to
health, including the carcinogenic effects is low.
This statement applies to aggregate data for the
whole of republic; in some small water supplies
it is possible that some deterioration of water
quality could occur.

* According to the dietary exposure monitoring
of the entire food basket, the chronic exposure
to monitored chemicals from food consumption
for the average person does not exceed the
exposure limits and can be assessed as favour-
able (in terms of non-carcinogenic effects).

o The results of monitoring show that in the market
network of the Czech Republic the incidence of
impurities of unauthorized genetically modified
rice decreases.

e Since the start of monitoring in the early 90s,
the load of the Czech population by the per-
sistent organic chlorinated pesticides have been
reducing; this statement can be derived from the
continuous decrease of monitored pesticide
content in the breast milk of nursing women.

e Compared with previous years, the levels of
perfluorinated biphenyl PCB153, one of the most
often found congener out of the PCB mixture
in the breast milk declined.

o The content of perfluorinated compounds and
brominated flame retardants, among others
damaging hormonal system (endocrine disruptors)
in the Czech population probably not surpasses
the values detected elsewhere in Europe. In 2014
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Zavéry
Conclusions

ském mléce Ceskych zZen, v roce 2014 v po-
rovnani s lety 2006 a 2010/2011 poklesl.

Negativni zjisténi:

* Nadale vyznamné zdravotni riziko kardiovasku-
larnich, respira¢nich a niddorovych onemocnéni,
vyustujici také do pred¢asné umrtnosti, znamena
expozice obyvatel Ceské republiky znecisténému
ovzdusi. Na zéaklad¢€ zjiSténych tdaja 1ze odhad-
nout, Ze v roce 2014 zemielo predcasné zhruba
5 300 osob v disledku dlouhodobé expozice zne-
¢iSténému ovzdus§i suspendovanymi Cdsticemi
frakce PMj(. Suspendované Castice v ovzdusi
jsou nejen pro jejich prokdzanou karcinogenitu,
ale také vzhledem k syst¢émovému poskozovani
kardiovaskularniho systému, povazoviny odbor-
niky za nejzdvaznéj$i environmentélni faktor
ovlivilujici amrtnost, a téZ incidenci nddoro-
vych onemocnéni (pisobenim rakoviny plic).

e Na meéstskych méficich stanicich Moravsko-
slezského kraje je dlouhodobé zjistovana vySsi
uroven znecisténi ovzdusi nez v lokalitich po-
dobného charakteru v ostatnich krajich CR, a to
zejména aerosolovymi ¢asticemi a karcinogen-
nimi polycyklickymi aromatickymi uhlovodiky.
V Ostravsko-karvinské panvi jsou ro¢ni pri-
mérné koncentrace benzo[a]pyrenu nékolika-
nasobné vyssi, nez v jinych regionech. V zimnim
obdobi tam nejvyss$i denni priméry dosahuji

koncentrace fadové desitek ng/m3.

* Dietarni pfivod olova, manganu, kadmia a hli-
niku u déti je pravdépodobné nadmérny. Vzhle-
dem ke zptisnénému hodnoceni toxicity olova
nelze u déti vyloucit neurotoxické pisobeni;
pocet déti (ve véku 4-6 let) s rizikem nadmérné
expozice a ndsledného zdravotniho ucinku je
odhadovan na 5-10 %. Podobné je ¢ast malych
déti v riziku vysokého pfivodu manganu; jejich
podil je odhadovan na 17 %. Zdrojem manganu
jsou zde zejména cerealie.

* Odhad dietarniho pfivodu mnoha nezbytnych
mineralnich latek je v Ceské populaci nizsi nez
odpovidd narodnim nebo mezinarodnim dopo-
ru¢enim. Tato malnutrice midZe mit fadu za-
vaznych zdravotnich duasledkd. Malo vapniku
prijiméa cela populace, nejvyraznéji seniofi nad
60 let véku. VSechny populacni skupiny maji
nedostatecny piivod také hoiciku, a drasliku,
zejména Zeny pak selenu, Zeleza, médi a zinku.

compared to the years 2006 and 2010/2011,
the content of perfluorooctanoic acid, one of the
most often perfluorinated hydrocarbon detected
in the breast milk of Czech women decreased.

Negative findings:

e Persisting significant health risk of cardiovascular,
respiratory and cancer diseases, resulting also
in premature mortality, poses exposure to air
pollution in the Czech Republic. Based on
the monitoring data it can be estimated that
about 5,300 premature deaths occurred as
a result of long-term exposure to suspended
particles PM ;9. Not only for their proven
carcinogenicity, but also because of systemic
damage to the cardiovascular system, suspended
particles are considered by the experts as the
most severe environmental factor affecting
mortality, as well as the cancer incidence
(causing lung cancer).

o At the urban measuring stations in the Moravian-
Silesian region higher levels of air pollution
than in similar locations in the other Czech
regions have been detected in a long term,
especially those of aerosol particles and car-
cinogenic polycyclic aromatic hydrocarbons.
In Ostrava-Karvind basin, the annual average
concentrations of benzo[a]pyrene have been
several times higher as compared with other
regions. In winter the highest daily average
concentrations reach tens of ng/m3.

e Dietary intake of lead, manganese, cadmium
and aluminium in children is probably excessive.
Due to stricter evaluation of the lead toxicity the
neurotoxic effects in children cannot be excluded;
the number of children (aged 4-6 years) in risk
of the excessive exposure and subsequent health
effects is estimated at 5—10%. Similarly, the
part of young children is at risk for high intake
of manganese; their share is estimated at 17%.
A source of manganese are particularly cereals.

o Estimated dietary intake of many essential
minerals is less than national or international
recommendations in the Czech population. This
malnutrition can cause numerous serious health
effects. Low calcium intake show the entire
population, mostly seniors over 60 years of age.
All population groups have also insufficient
intake of magnesium and potassium; namely
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* Pro vsechny vékové skupiny ceské populace
byl zjistén nadmérny piivod nasycenych mast-
nych kyselin a také sodiku, neZadouciho ze-
jména pro zvySovani krevniho tlaku. Sodik je
nadmérné pfijiman zejména muZi a to jiz od
chlapeckého véku.

* Nerovnost ve zdravi v oblasti socio-ekonomické
byla potvrzena analyzou vlivu téchto faktort
u méstské populace stfedniho véku na Zivotni
styl, ktery hraje zfejmé rozhodujici tdlohu pfi
vzniku chronickych onemocnéni. Nejvyznam-
né&ji ovliviiovala zZivotni styl lidi mira jejich vzdé-
lani a financni situace. Lidé s nizZ$im vzdélanim
a/nebo Spatnou financni situaci méli vyznamné
vy3$§i pravdépodobnost kutictvi, nadmérného
piti alkoholu, Spatnych vyZivovych zvyklosti,
Zadnych sportovnich aktivit a obezity.

Pro hodnoceni zdravotnich dopadti chronické ex-
pozice hluku ze Zivotniho prostfedi nejsou k dis-
pozici dostatecné podklady; vystupy ze strategic-
kého hlukového mapovani zahrnuji jen relativné
malé Casti izemi republiky. Nicméné odbornici
povazuji tento environmentdlni faktor za druhy
nejvyznamnéjsi z hlediska vliva na zdravi po
zne€isténém ovzdusi. Nejprikkaznéji byly dosud
ovéfeny vztahy mezi chronickou expozici hluku
a ischemickou chorobou srde¢ni a hypertenzi.
Dalsimi velmi dobfe prokdzanymi ucinky hluku
jsou zhorSeni kognitivnich funkci u déti, poruchy
spanku a obtézovani. ObtéZovani mlze plsobit
jako medidtor v kauzalnim fetézci hluku a zdravi
a vyznamné ovliviiovat kvalitu Zivota.

women probably suffer from low intake of
selenium, iron, copper and zinc.

In all age groups of the Czech population the
excessive intake of saturated fatty acids and
sodium was detected. Sodium intake, undesirable
namely due to increase in blood pressure, has
been excessive especially in men, and that even
since the boyhood.

Inequalities in health affected by socio-economic
factors were confirmed by the impact analysis
of these factors on lifestyle in urban middle-aged
population. Lifestyle obviously plays a critical
role in the development of chronic diseases.
Most significantly the lifestyle was influenced
by the level of one’s education and financial
situation. Lower educated people and/or in poor
financial situation had significantly higher
chance of smoking, excessive alcohol consump-
tion, poor dietary habits, no sporting activities
and obesity.

There is insufficient evidence for evaluating the
health effects of chronic exposure to noise from
the environment; outputs from the strategic noise
mapping involve only a relatively small part of the
republic territory. According to the current level
of knowledge experts consider this environmental
factor as the second most important in terms
of impact on health. Strong evidence has been
established for the relationship between chronic
exposure to noise and ischemic heart disease and
hypertension. Other well documented effects of
noise are cognitive impairment in children, sleep
disturbances and annoyance. Noise annoyance may
act as a mediator in the causal chain noise — health,
and can significantly affect the quality of life.
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